IL 

168 

i6F7 


I 


r 


THE 


BIDAE 


OF  THE 

NEW  WORLD 


BY 


HENRY  J.  FRANKEIN. 


(Plates  I— XXII.) 


(From  the  Transactions  of  the  American  Entomological  Society,  XXXVIII  pp 
177-486,  issued  February  4,  1913  ; XXXIX,  pp.  73-200,  issued  July  17,  1913!) 


Digitized  by  the  Internet  Archive 
in  2016  with  funding  from 
Boston  Library  Consortium  Member  Libraries 


f 


https://archive.org/details/bombidaeofnewworOOfran 


HENRY  J.  FRANKLIN. 


177 


THE  BOMBIDiE  OF  THE  NEW  WORLD. 

BY  HENRY  J.  FRANKLIN, 

Of  the  Massachusetts  Agricultural  College,  Amherst,  Mass. 

INTRODUCTION. 

In  June,  1908,  a synopsis  of  the  American  species  of  Bom- 
bus  and  Psithyrus  north  of  the  northern  boundary  of  Mexico 
was  presented  by  the  writer  as  part  of  a thesis  for  the  degree 
of  Doctor  of  Philosophy.  Since  that  time  the  work  on  these 
two  genera  has  been  extended  to  take  in  all  the  New  World 
species  at  present  known.  The  work  as  a whole  has,  for  the 
most  part,  been  done  under  the  supervision  of  Doctors  Charles 
H.  and  Henry  T.  Fernald,  and  the  writer  here  wishes  to  ac- 
knowledge his  obligations  and  express  his  gratitude  to  these 
able  teachers  and  investigators  for  their  aid,  guidance  and 
encouragement. 

This  monograph  is  based  upon  the  examination  and  care- 
ful study  of  about  fifteen  thousand  North  American  and  one 
thousand  South  American  specimens,  comprising  the  entire 
bumble-bee  collections  of  the  Massachusetts  Agricultural  Col- 
lege, New  Hampshire  College,  Montana  Agricultural  College, 
Museum  of  Comparative  Zoology,  Leland  Stanford  Jr.  Uni- 
versity, Agricultural  College  of  the  University  of  Minnesota, 
United  States  National  Museum,  American  Museum  of  Nat- 
ural History,  Boston  Society  of  Natural  History,  also  the 
entire  Pennsylvania  State  collection  and  the  greater  part  of 
the  collections  of  the  American  Entomological  Society,  the 
North  Carolina  Agricultural  College  and  the  Colorado  Agri- 
cultural College,  besides  several  private  collections. 

The  writer  is  deeply  indebted  to  many  persons  for  assist- 
ance rendered  in  various  ways.  Some  have  loaned  litera- 
ture and  provided  scattering  references.  Others,  through  the 
kindness  of  the  Doctors  Fernald  in  assuming  responsibility 
for  loaned  specimens,  have  loaned  material  for  study.  For 
such  favors  the  writer  wishes  to  thank  very  heartily  the  fol- 
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lowing  gentlemen  : Messrs.  J,  C.  Crawford,  H.  L.  Viereck, 
E.  T.  Cresson,  Sr.,  Wm.  Beutenmiiller,  J.  C.  Bridwell,  and  E. 
Daecke,  Prof.  T.  D.  A.  Cockerell,  Prof.  R.  A.  Cooley,  Prof. 
C.  W.  Johnson,  Judge  P.  G.  Bolster  of  Boston,  Dr.  Heinrich 
Friese  of  Germany,  Prof.  H.  A.  Surface,  Prof.  Franklin  Sher- 
man, Jr.,  Prof.  V.  L.  Kellogg,  Prof.  E.  S.  G.  Titus,  Prof. 
C.  P.  Gillette  and  Prof.  E.  D.  Sanderson.  Gratitude  is  hereby 
also  expressed  to  Dr.  Henry  Skinner  for  the  privilege  of 
studying  the  types  and  other  material  in  the  collection  of  the 
American  Entomological  Society,  to  Mr.  Samuel  Henshaw 
for  the  privilege  of  examining  the  bumble-bee  collection  of 
the  Museum  of  Comparative  Zoology  and  for  assistance  with 
literature,  to  Dr.  L.  O.  Howard  for  the  privilege  of  studying 
the  types  in  the  collection  of  the  United  States  National  Mu- 
seum and  for  the  loan  of  the  rest  of  the  bumble-bee  material 
in  that  Museum,  to  Prof.  C.  P.  Lounsbury  of  Cape  Colony 
for  gathering  information  concerning  the  growing  and  seed- 
ing of  red  clover  in  South  Africa,  and  to  Prof.  W.  W.  Frog- 
gatt  of  New  South  Wales  for  information  concerning  the 
growing  and  seeding  of  red  clover  in  Australia,  and  concern- 
ing the  attempted  introduction  of  bumble-bees  into  that  coun- 
try. Indebtedness  to  the  three  following  gentlemen,  who, 
since  this  aid  was  given,  have  closed  their  earthly  labors,  is 
also  acknowledged : Dr.  James  Fletcher  and  Dr.  W.  H.  Ash- 
mead  for  the  loan  of  specimens,  and  Colonel  C.  T.  Bingham 
for  information  concerning  the  types  deposited  in  the  British 
Museum. 

Practically  all  of  the  types  of  species  described  by  the  New 
World  workers  on  this  group  have  been  seen  and  carefully 
examined  by  the  writer,  and  considerable  effort  has  also  been 
put  forth  to  gain  more  definite  knowledge  concerning  the 
types  of  New  World  species  which  have  been  described  by 
European  workers  and  deposited  in  European  museums. 

The  bibliographies  of  the  genera  and  subgenera  have  been 
made  as  full  and  complete  as  any  future  worker  on  the  group 
will  probably  wish  to  have  them,  and  no  pains  have  been 
spared  to  make  the  bibliography  of  every  species  included 
in  this  paper  absolutely  complete.  The  writer  has  himself 
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read  nearly  every  reference  included  in  these  bibliographies, 
and  the  few  which  he  has  been  unable  to  see  are  marked  with 
asterisks.  References  which  have  been  seen  and  are  placed 
with  doubt  are  marked  with  an  interrogation  point. 

A large  amount  of  information  has  been  collected  which  it 
is  impossible  to  include  in  this  paper  because  the  pressure 
of  other  work  does  not,  at  present,  allow  time  to  put  it  into 
shape  for  publication.  The  writer  intends,  however,  to  later 
prepare  and  publish  another  paper  on  the  New  World  Bom- 
bidse  which  may  be  looked  upon  as  a supplement  to  the 
present  work.  That  paper  will  probably  deal  principally 
with  methods  of  collecting  nests,  with  the  life  histories, 
habits  and  natural  enemies  of  the  two  genera  and  with  the 
phylogeny  of  the  family  and  of  its  groups  and  species  as 
shown  by  palaeontology,  by  comparative  morphology  and  by 
distribution. 

It  is  hoped  that  future  workers  on  this  family  will  go  slow 
in  describing  new  North  American  species  for,  if  such  spe- 
cies exist,  they  are  certainly  very  few.  It  should  be  borne 
in  mind  that  the  bumble-bees  are  conspicuous  insects,  and 
that  the  North  American  species  have  received  much  atten- 
tion from  entomologists.  In  this  conuection,  the  fact  should 
be  noticed  that  most  of  the  recently  described  species  of  this 
continent  are  not,  in  the  writer’s  opinion,  valid.  To  specify, 
none  af  Ashmead’s  species  and  only  one  of  Cockerell’s  and 
one  of  Morrill’s  are  so  considered  in  this  monograph,  and 
moreover,  out  of  about  eleven  species  captured  north  of  the 
northern  boundary  of  Mexico  and  described  as  new,  either 
heretofore  or  in  this  work  by  the  writer  himself,  only  three 
can  be  considered  as  being  valid  and  distinct  beyond  ques- 
tion. South  and  Central  America  should,  however,  be  more 
productive  of  new  forms  and,  in  both  continents,  there  is 
need  of  much  investigation  concerning  the  distribution  and 
nesting  habits  of  the  various  speceies,  and  it  is  hoped  that 
this  paper  will  give  an  impetus  to  such  studies. 

The  writer  has  experienced  much  difficulty  in  describing 
the  colors  exhibited  by  the  pile  of  the  various  species,  and 
future  workers  on  the  group,  when  using  this  paper,  must 
make  allowance  for  this. 
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History  of  Bombid^e. 

All  the  older  Hymenopterists  included  the  species  of  Bom- 
bus  and  Psithyrus  in  the  great  genus  Apis , and  they  were  re- 
tained there  until  after  Kirby  and  a few  others  had  noted  the 
peculiar  habits  of  Bombus  and  had  published  descriptions  of 
the  principal  characters  in  which  they  differ  from  Apis  and 
other  bee  genera,  and  had  in  entomological  literature  called 
them  Bombinatrices.  In  1802,  Latreille  established  the  genus 
Bombus  to  include  indiscriminately  both  the  true  bumble-bees 
and  the  guest  bumble-bees.  William  Kirby  (in  1802)  was 
the  first  to  observe  the  more  noticeable  structural  differences 
between  the  females  of  the  true  bumble-bees  and  of  their  inqui- 
lines,  but  he  did  not  know  anything  of  the  habits  of  the  latter. 
Illiger  in  1806,  followed  by  Dahlbom  in  1832,  made  a second 
division  of  the  bumble-bees  to  contain  the  species  the  females 
of  which  were  without  corbiculae.  Lepeletier,  in  1832,  made 
a genus  of  this  division,  giving  it  the  name  Psithyrus , and  in 
the  same  paper  indicated  a parasitic  or  inquilinous  habit  for 
the  species  to  be  placed  in  it.  Two  years  later,  Newman, 
probably  in  ignorance  of  the  fact  that  a name  had  already 
been  given,  gave  the  genus  the  name  Apathus.  These  two 
names  have  both  been  much  used  by  later  workers  on  this 
family,  and  it  is  only  comparatively  recently  that  the  name 
Psithyrus  has  become  firmly  established  and  constantly  used. 
Moreover,  some  authors  continued  to  place  these  species  in 
Bombus  for  many  years  after  the  name  Psithyrus  was  given. 
Greene  placed  them  in  Bombus  in  1860  and  Gerstaecker  did 
likewise  as  late  as  1869.  Frederick  Smith  used  the  name 
Apathus , as  he  considered  that  Psithyrus  had  been  preoc- 
cupied by  Hiibner  in  1816  for  a genus  of  Lepidoptera.  Hiib- 
ner,  however,  did  not  use  the  name  Psithyrus , his  spelling 
having  been  “ PsithyrosP  Touching  on  this  close  similarity 
of  names,  the  International  Code  of  Zoological  Nomencla- 
ture, in  its  recommendations  under  Article  36,  says,  “ It  is 
well  to  avoid  the  introduction  of  new  generic  names  which 
differ  from  generic  names  already  in  use  only  in  termination 
or  in  a slight  variation  in  spelling  which  might  lead  to  con- 
fusion. But  when  once  introduced  such  names  are  not  to  be 
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rejected  on  this  account.”  Psithyrus  must,  therefore,  be 
used  as  the  correct  name  for  the  genus  of  “ guest  bumble- 
bees.” 

This  family  of  bees,  the  genus  Bombus  especially,  has 
probably  received  more  attention  from  entomologists  than 
has  any  other,  the  Apidse  excepted.  This  has  been  due, 
for  the  most  part,  to  a certain  conspicuousness  caused  by 
size  and  abundance.  Their  social  habits  have  also  induced 
much  special  study.  Among  the  more  prominent  European 
workers  on  the  classification  of  the  family,  the  following 
may  be  particularly  mentioned:  Fabricius,  Latreille,  Kirby, 
Dahlbom,  Lepeletier,  Illiger,  Nylander,  Schenck,  Thomson, 
Smith,  Gerstaecker,  Morawitz,  Kriechbaumer,  Schmiede- 
knecht,  Radoszkowski,  Handlirsch  and  Friese.  The  work 
of  Schmiedeknecht  has  been  of  especial  importance,  as  he 
was  the  first  to  really  bring  order  out  of  chaos  among  the 
European  species  which  had  become  badly  mixed  up  princi- 
pally on  account  of  an  even  more  remarkable  variation  of 
color  characters  than  that  exhibited  by  the  American  species 
in  general.  In  America  the  pioneer  work  of  Cresson  has 
been  the  most  important  and  the  most  accurate  of  all.  Sev- 
eral other  American  workers  have,  however,  contributed 
much  of  value.  Among  these  may  be  mentioned  Provan- 
cher,  Greene,  Cockerell,  Ashmead,  Viereck,  Robertson, 
Titus,  Crawford,  Swenk  and  Morrill.  Of  American  workers, 
Putnam,  Cresson  and  Packard  have  published  considerable 
of  value  on  the  habits  of  the  Bombidae,  but  the  most  im- 
portant work  along  this  line  has  been  done  by  Europeans, 
among  whom  we  may  particularly  mention  Hoffer,  Huber 
and  Reaumur  of  the  older  writers,  and  Schmiedeknecht, 
Friese,  Wagner  and  Buttel-Reepen  of  those  more  recent. 

Several  attempts  have  been  made  to  divide  the  genus 
Bombus  up  into  natural  groups  or  sections  and  to  indicate 
to  some  extent  the  relationship  of  its  species.  Except  the 
work  of  General  O.  Radoszkowski  and  of  Robertson,  along 
this  line,  all  such  attempts  have,  up  to  this  time,  been  but 
little  better  than  guesswork.  All,  except  Radoszkowski  and 
Robertson,  have  based  their  conclusions  concerning  relation- 
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ship  very  largely  on  coloration  and  similarity  of  general  ap- 
pearance. A knowledge  of  the  great  color  variation  shown 
by  many  species  of  this  group  should  be  enough  to  condemn 
coloration  as  a basis  for  determining  relationships  with  cer- 
tainty. It  is  probable  that  those  who  have  depended  on 
coloration  in  such  classifications  have,  in  most  cases  at  least, 
been  compelled  to  depend  on  that  or  nothing  because  of  lack 
of  material,  especially  of  males,  for  dissection.  It  is  particu- 
larly desirable  to  know  the  characters  of  the  male  genitalia 
in  judging  relationships,  but  other  structural  characters  should 
be  considered  in  connection  with  them.  In  this  paper,  the 
work  of  Radoszkowski  has  been  followed  as  far  as  possible, 
in  the  naming  of  the  natural  groups  and  also,  for  the  most 
part,  in  the  naming  of  the  accessory  male  genital  organs. 
Unfortunately,  Robertson’s  division  of  the  genus  into  Bom- 
bus  and  Bombias  is  not  likely  to  stand  the  test  of  critical 
study  for  reasons  given  in  another  place. 

THE  FAMILY  BOMBIDiE. 

Bombinatrices  Kirby,  Mon.  Ap.  Angl.,  I,  1802,  p.  200  and  II,  p.  317. 
Bombides  Lepeletier,  Hist.  Nat.  Insect,  I,  1836,  p.  436  and  Psithyri- 
des  Lepeletier,  ibid,  II,  1841,  p.  423. 

Bombidce  Greene,  Ann.  Lyc.  Nat.  Hist.  N.  Y.,  1862,  p.  168. 

Bombina  Thomson,  Opusc.  Ent.,  I,  1869,  pp.  7 and  11. 

Bombidce  Schmiedeknecht,  Apidae  Europaeae  1882-1884  (pp.  11*  and 
13*  and  263)  and  Psithyridce  Schmiedeknecht,  ibid  (p.  12* 
and  14*  and  390). 

Bombince  Friese,  Die  Bienen  Europa’s  (Apidae  Europaeae)  nach  ihren 
Gattungen,  1895-1897  and  Psithyrince^ Friese,  ibid. 

“ Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  503,  and  Psithyrince 
Dalla  Torre,  ibid,  p.  565. 

Bombidce  Ashmead,  Proc.  U.  S.  N.  M.,  XXIII,  1901,  p.  191  and  Psi- 
thyridce Ashmead,  ibid,  p.  192. 

“ Ashmead,  Trans.  Amer.  Ent.  Soc.,  XXVI,  1899,  pp.  54  and 
57,  and  Psithyridce  Ashmead,  ibid,  pp.  54  and  58. 
Bombince  Robertson,  Trans.  Amer.  Ent.  Soc.,  XXIX,  1903,  p.  176. 
Bombidce  Viereck,  Trans.  Amer.  Ent.  Soc.,  XXIX,  1902,  p.  44  and 
Psithyridce  Viereck,  ibid,  p.  45. 

Bombince  Schmiedeknecht,  Hym.  Mitteleurop.,  1907,  p.  22, . and  Psi- 
thyridce Schmiedeknecht,  ibid.,  p.  23. 

Bombidce  Viereck,  Trans.  Amer.  Ent.  Soc.,  XXXII,  1906,  pp.  224,  238, 
240,  242,  245. 
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Bombidce  Lovell,  Ent.  News,  XVIII,  1907,  p.  196. 

“ Swenk,  Ent.  News,  XVIII,  1907,  p.  294. 

“ Cockerell,  Ann.  and  Magaz.  Nat.  Hist.,  Ser.  8,  Vol.  II,  1908, 
pp.  325  and  326. 

Dalla Torre,  inhis  “Catalogue  Hymenopterorum,”  classifies 
the  bees  or  Anthophila  (flower  pollenizers)  under  fourteen 
subfamilies  of  the  great  family  Apidae.  This  arrangement 
is  the  same  as  that  proposed  by  Friese,  and  is,  in  most  re- 
spects, similar  to  the  one  previously  proposed  by  Schmiede- 
knecht  and  to  the  one  followed  later  by  Ashmead,  except 
that  Schmiedeknecht  and  Ashmead  placed  the  family  Apidae 
(in  the  large  sense)  in  the  position  of  a superfamily,  and 
made  the  subdivisions  to  rank  as  families.  In  Friese’s  and 
Dalla  Torre’s  arrangement,  the  genus  Bombus  was  placed  in 
the  subfamily  Bombinae  and  the  genus  Psithyrus  in  the  dis- 
tinct subfamily  Psithyrinae  (established  by  Shenck  in  1859). 
Lepeletier  considered  Bombus  as  belonging  to  a family  dis- 
tinct from  Psithyrus.  Greene  described  species  of  Bombus 
and  Psithyrus  indiscriminately  as  Bombus.  Schmiedeknecht, 
in  his  earlier  work,  and  Ashmead  looked  upon  Bombus  and 
Psithyrus  as  belonging  to  separate  families  of  coordinate 
rank  with  the  other  families  of  the  Apoidea  as  recognized  by 
them — Bombidae  and  Psithyridae.  Robertson  placed  Bombus 
and  Psithyrus  together  in  the  subfamily  Bombinae.  Schmie- 
deknecht, in  his  last  comprehensive  work  on  the  Hymenop- 
tera,  placed  Bombus  and  Psithyrus  in  the  separate  and  distinct 
subfamilies,  Bombinae  and  Psithyrinae  of  the  great  family 
Apidae.  Viereck,  followed  later  by  Lovell,  Swenk  and  Cock- 
erell, placed  Bombus  and  Psithyrus  together  in  the  family 
Bombidae,  but  did  not  apparently  recognize  them  as  forming 
separate  groups  of  subfamily  rank.  After  careful  study  of 
the  characters  of  the  two  genera  and  a comparative  study  of 
the  characters  and  relationships  of  other  bee  genera,  I am 
convinced  that  Viereck’s  arrangement,  of  all  those  thus  far 
published,  most  nearly  expresses  the  true  relatiouship  of  the 
two  genera,  and  that  we  must  look  upon  them  as  being  simply 
two  comparatively  closely  related  genera  of  the  family  Bom- 
bidae, if  we  are  to  adopt  Ashmead’s  general  classification  of 
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the  Hymenoptera  into  superfamilies.  I do  not  consider  that 
they  should  be  given  even  separate  subfamily  rank. 

May  I here  cite  the  relationship  of  two  other  genera,  as  ex- 
pressed in  Dalla  Torre’s  and  Ashmead’s  classification,  in  sup- 
port of  my  belief  that  Bombus  and  Psithyrus  should  be  placed 
in  the  same  family  ? Both  Friese  and  Dalla  Torre  placed 
the  genera  Melipona  and  Apis  together  in  the  subfamily 
Apinae,  and  Ashmead  included  them  both  in  the  family  Apidae 
(in  the  restricted  sense).  To  be  sure,  in  their  habits  the  spe- 
cies of  Melipona  are  more  like  those  of  Apis  than  those  of 
Psithyrus  appear  to  be  like  those  of  Bombus,  but  Psithyrus  is 
structurally  far  more  like  Bombus  than  is  Melipona  like  Apis. 

Centris  and  Eucera  are  evidently,  from  their  structure,  much 
less  closely  related  than  are  Bombus  and  Psithyrus , yet  Ash- 
mead did  not  consider  it  necessary  to  place  them  in  separate 
groups  of  subfamily  rank  in  the  family  Anthophoridae,  neither 
did  Dalla  Torre  place  them  in  separate  subfamilies  of  the 
great  family  Apidae.  I might  cite  numerous  other  examples 
showing  the  inconsistency  in  placing  Bombus  and  Psithyrus 
either  in  separate  families  or  in  separate  subfamilies.  Those 
who  have  so  placed  them  have  evidently  been  led  to  do  so 
by  the  general  differences  in  habit  between  the  two  genera 
rather  than  by  structural  differences. 

Characters  on  the  Bombim:. 

The  family  Bombidae,  as  extended  to  include  Psithyrus , 
may  be  briefly  described  as  follows : 

Medium  to  large,  robust  bees  with  oblong  bodies  and  a rather  dense 
covering  of  hair.  Head  subtriangular.  Antennae  geniculated,  filiform, 
longer  than  the  head.  Ocelli  placed  in  a slight  curve  on  the  vertex. 
Malar  space  (except  in  some  males)  ample.  Clypeus  not  carinate. 
The  tongue  long  and  slender,  reaching  considerably  beyond  the 
propodeum  when  fully  extended ; the  labial  palpi  four  segmented  and 
the  maxillary  palpi  normally  two  segmented.  Labrum  transverse. 
Mandibles  of  female  stout,  and  grooved  exteriorly  towards  their  apex ; 
those  of  the  male  two-toothed  and  heavily  bearded  exteriorly  on 
their  lower  sides.  Front  wings  large  (these  insects  are  capable  of  long 
and  rapid  flight)  with  the  marignal  cell  as  long  as  the  three  cubital 
cells  united.  The  first  cubital  cell  nearly  divided  by  a distinct  (rarely 
indistinct)  but  delicate,  oblique  streak  or  nervure  ; the  second  cubital 
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cell  much  narrowed  towards  the  marginal,  receiving  the  first  recurrent 
nervure  about  the  middle  ; the  third  cubital  narrowed  towards  the 
marginal,  receiving  the  second  recurrent  nervure  near  its  apex.  Scu- 
tellum  semicircular,  rounded  off  posteriorly  and  not  projecting  strongly 
over  the  median  segment.  Hind  metatarsi  of  the  female  more  or  less 
strongly  dilated,  Hind  tibiae  with  two  apical  spurs.  Claws  bifid. 
Abdomen  robust  in  form,  truncate  at  base  and  convex  above,  pointed 
at  apex  in  females  and  rounded  in  males.  The  females  provided  with 
a strong  sting. 

Tables  of  Genera. 

Females. 

Hind  tibiae  convex  and  well  covered  with  hair  without ; each  side  of 
the  apical  portion  of  the  hypopygium  with  a noticeable  eleva- 
tion or  carina Psitliyrus. 

Hind  tibiae  flat  or  concave  and,  for  the  most  part,  bare  on  their  outer 
sides,  their  fore  and  hind  borders  fringed  with  long  hairs 
forming  pollen  baskets ; apical  ventral  abdominal  segment 
without  lateral  elevations Bombus. 

Males. 

Volsella  and  squama  of  genitalia  membranous  ; face  always  densely 
covered  with  black  pile  with  which  there  is  usually  no  ad- 
mixture of  yellow  hairs  ; outer  surface  of  hind  tibiae,  in  most 

species,  well  covered  with  pile  throughout Psithyrus. 

Volsella  and  squama  of  genitalia  corneus  ; a good  share  of  the  species 
with  face  bearing  a noticeable  amount  of  yellow  pile  ; outer 
surface  of  hind  tibiae  in  most  species  more  or  less  bare. 

Bombus. 


Genus  BOMBUS  Latreille. 

Apis  Linnaeus  and  other  authors  (in  part). 

Bombus  Latreille,  Hist.  Nat.  Crust,  and  Insect,  III,  1802,  p.  385  (in 
part) . 

“ Latreille,  Hist,  Nat.  Fourmis,  1802,  p.  436  (in  part). 

“ Fabricius,  Syst.  Piez.,  1804,  p.  342  (in  part). 

Bremus  Panzer,  Fauna  Insect.  German.  VIII,  1805  (in  part). 
Bombus  Illiger,  Magaz.  f.  Insektenk.,  V,  1806,  p.  158  (in  part). 
Bremus  Jurine,  Nouv.  meth.  class.  Hymen.  1807,  p.  259  (in  part). 
Bombus  Leach,  Brewster  Edinb.  Encycl.,  1815,  4,  Vol.  9,  p.  1. 

“ Dahlbom,  Bombi  Scandin.,  1832,  p.  23,  Div.  I. 

“ Lepeletier,  Ann.  Soc.  Ent.  France,  I,  1832,  p.  366.. 

“ Westwood,  Intr.  Mod.  Class.  Insect.  II,  1840,  p.  280. 

“ Smith,  Cat.  Bees  of  Great  Britain,  1855,  p.  207. 
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Botnbus  Greene,  Ann.  Lyc.  Nat.  Hist.  N.  Y.,  VII,  1862,  p.  168  (in 
part). 

“ Cresson,  Proc.  Ent.  Soc.  Phil.,  Ill,  1863,  p.  83. 

“ Thomson,  Opusc.  Ent.,  I,  1869,  pp.  7 and  12. 

“ Schmiedeknecht,  Apidae  Europeae,  1882-1884,  p.  263. 

“ Provancher,  Faun.  Ent.  Can.,  II,  1883,  pp.  728  and  733. 

“ Friese,  Die  Bienen  Europas  (Apidae  Europaeae),  1895-97. 

“ Ashmead,  Trans.  Amer.  Ent.  Soc.,  XXVI,  1899,  p.  57. 

“ Robertson,  Trans.  Amer.  Ent.  Soc.,  XXIX,  1903,  p.  176. 

“ Schmiedeknecht,  Hym.  Mitteleurop.,  1907,  p.  24. 

Type  of  genus. — Bombus  terrestris  (L.),  established  by  Latre- 
ille  when  he  described  the  genus. 

Common  names. — Species  of  both  Bombus  and  Psithyrus  are 
commonly  known  as  “ Humble-bees  ” or  “ Bumble-bees  ” in 
England.  They  are  also  sometimes  called  “ Dumbledors  ” 
in  portions  of  that  country.  In  the  United  States  they  are 
everywhere  known  as  “ Bumble-bees.”  These  names  are 
all  somewhat  similar,  and  were  originally  given  to  these  in- 
sects on  account  of  the  humming  sound  they  make  in  flight. 
The  German  name  “ Hummel”  and  the  French  “ Bourdon  ” 
have  similar  origins. 

Geographical  Distribution. 

Species  of  Bombus  are  present  on  all  the  great  land  areas 
of  the  globe,  except  Australia.  Prof.  W.  W.  Froggatt,  Gov- 
ernment Entomologist  for  New  South  Wales,  after  giving,  in 
a letter  written  in  1910,  a brief  account  of  the  various  intro- 
ductions of  B.  terristris  into  that  colony,  states  that  all  these 
introductions  appear  to  have  been  unsuccessful.  He  also 
states  that  he  does  not  “think  there  is  a live  bumble-bee  in 
Australia.” 

In  Africa  these  insects  are  confined  entirely  to  the  moun- 
tainous region  north  of  the  Sahara  Desert,  there  being  three 
or  four  species  in  Algeria  and  Morocco.  The  great  deserts 
stretching  across  this  continent  appear  to  form  as  effective 
a barrier  against  the  southward  distribution  of  bumble-bees 
as  would  the  great  oceans  themselves. 

On  the  remaining  continents,  however,  Bombi  are  widely 
distributed  and  appear  to  be  present  everywhere,  except 
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where  lakes  or  deserts  or  very  arctic  climates  make  existence 
for  them  impossible. 

Oceanic  islands  are  often  entirely  without  Bombi  in  the 
tropics  of  the  Western  Hemisphere,  even  when  lying  compa- 
ratively near  the  mainland.  In  this  connection  we  may  note 
that  the  temperate  zone,  Aleutian  and  Pribilof  Islands,  though 
scattering  far  out  to  sea,  are  supplied  with  bumble-bees, 
while  Cuba,  Haiti,  Porto  Rico,  and  probably  most  of  the 
other  West  Indian  Islands  do  not  have  them  at  all.  It  is 
doubtful,  however,  if  the  Falkland  Islands  have  bumble-bees. 
Most  European  and  Oriental  islands,  whether  temperate  or 
tropical,  if  not  at  a prohibitive  distance  from  the  mainland, 
have  more  or  less  Bombi.  We  may  note  in  support  of  this 
that  Bombi  have  been  recorded  with  certainty  from  the  fol- 
lowing islands. 

1.  Oriental:  Japan  (numerous  species),  Formosa,  Philippines,  Su- 
matra, Java, 

2.  European:  Great  Britain  (many  species) , Ireland,  Madiera,  Ca- 
nary, Sardinia,  Corsica,  Sicily. 

The  islands  lying  near  the  continent  of  Australia  have,  of 
course,  no  bumble-bees,  except  where  they  have  been  intro- 
troduced  by  man  (New  Zealand). 

In  tropical  regions  of  the  Western  Hemisphere,  even  at 
the  equator,  the  genus  Bombus  has  adapted  itself  to  all  alti- 
tudes, from  sea-level  well  up  toward  the  snow  line  of  the 
lofty  mountains.  In  this  connection,  the  following  records 
from  close  to  sea-level  are  interesting  : B.  nigern.  sp.  and  B. 
brevivillus  n.  sp.  from  Pernambuco,  Brazil ; B.  emilice  D.  T. 
from  Bahia,  Brazil ; B.  incarum  n.  sp.  from  Georgetown, 
British  Guiana ; Psithyrus  brasiliensis  Smith  from  Para, 
Brazil.  The  following  records  from  the  Andes  are  the  high- 
est New  World  altitudes,  and  possibly  also  the  highest  world 
altitudes  from  which  bumble-bees  have  ever  been  reported  : 
B.  opifex  from  Tara,  Argentina  (4,000  meters  altitude)  and 
B.  coccineus  from  Cuzco,  Peru  (13,600  feet  altitude).  Still 
higher  altitudes  of  capture  may  some  time  be  reported  from 
the  Andes  and  also  from  the  Plateau  of  Thibet  or  its  sur- 
rounding mountain  chains,  but  in  all  other  parts  of  the 
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world  (Popocatapetl  and  Orizaba  excepted)  these  records 
would  be  above  the  snow  line  and  so  pass  the  limits  of 
bumble-bee  habitation. 

In  the  New  World  and  in  Asia  also  Bombus  ranges  from 
the  Equator  (2°  North  Latitude  in  Asia,  if  Sumatra  is  not  in- 
cluded) to  well  within  the  Arctic  Circle.  The  farthest  north 
records  of  capture  are  the  following  : B.  kirbyellus  Curt, 
from  Port  Foulke  (78*°  North  Latitude)  and  B.  polaris  Curt, 
from  McCormick  Bay  (77°  North  Latitude),  Greenland. 

In  South  America,  B.  dahlbomii  Guer.  reaches  the  Straits 
of  Magellan  and  is  abundant  there.  It  will  probably  also  be 
found  in  Tierra  del  Fuego.  No  other  species,  however,  ap- 
pears to  be  present  so  far  south.  The  next  most  southern 
species,  B.  emilice  Dalla  Torre,  has,  as  yet,  not  been  recorded 
south  of  Juarez,  Argentina  (about  38°  South  Latitude), 
though,  as  it  has  been  reported  as  very  abundant  at  Tandil, 
only  about  eighty  miles  northeast  of  Jaurez,  it  probably 
ranges  to  a considerable  distance  south  of  that  place.  How- 
ever, our  records,  as  a whole,  indicate  a paucity  of  species 
of  Bombus  in  the  southern  part  of  this  continent  as  no  species, 
besides  dahlbomii  and  emilia,  has  been  reported  south  of 
Buenos  Aires. 

The  New  World  species  of  Bombus  and  Psithyrus , as  they 
occur  in  the  various  political  divisions,  are  listed  below. 
Gaps  in  the  known  habitat  have,  in  this  list,  been  filled  in, 
as  far  as  they  reasonably  could  be,  according  to  the  author’s 
judgment  of  the  unknown  habitat  based  on  the  known.  The 
known  habitat  of  each  species  is  given  after  the  specific  de- 
scription. Extensive  collecting  will  doubtless,  in  many  cases, 
extend  considerably  the  geographical  range  as  at  present 
known  or  conjectured.  Hence  this  listing  must  be  looked 
upon  as  only  approximately  correct.  However,  it  is  prob- 
ably accurate  enough  to  give  a pretty  good  idea  of  the  gen- 
eral distribution  of  the  two  genera  and  of  their  various  groups 
and  to  indicate,  in  some  measure,  what  have  been  the  main 
factors  in  influencing  this  distribution. 


HENRY  J.  FRANKLIN. 


189 


Political  Division 

Number 

of 

Species 

Genera 

Groups 

Species 

Alaska 

16 

Bombus 

Auricomus 

Dumoucheli 

Kirbyellus 

Terrestris 

Pratorum 

nevadensis. 
calif  ornicus. 
kirbyellus,  stenuus. 
occidentalis,  terrestris  var. 
moderatus. 

alboanalis,  edwardsii,  flavi- 
frons,  frigidus,  gelidus,  me- 
lanopygus,  mixtus,  pleuralis, 
sitkensis,  sylvicola. 

2 

Psithyrus 

Fernaldae 

fernaldae,  tricolor. 

Yukon 

3 

Bombus 

Terrestris 

Pratorum 

occidentalis. 
sitkensis,  sylvicola. 

Mackenzie 

3 

Bombus 

Pratorum 

frigidus,  melanopygus,  sylvi- 
cola. 

Athabasca 

2 

Bombus 

Pratorum 

frigidus,  melanopygus. 

British  Colum- 
bia 

14 

Bombus 

Auricomus 

Fraternus 

Borealis 

Dumoucheli 

Kirbyellus 

Terrestris 

Pratorum 

nevadensis. 

rufocinctus. 

appositus. 

californicus. 

kirbyellus. 

occidentalis. 

centralis,  edwardsii,  flavifrons, 
frigidus,  huntii,  melanopy- 
gus, mixtus,  sitkensis. 
latitarsus,  suckleyi. 
fernaldae,  tricolor, 
consultus,  insularis. 

6 

Psithyrus 

Ashtoni 

Fernaldae 

Laboriosus 

Keewatin 

7 

Bombus 

Kirbyellus 

Pratorum 

arcticus,  kirbyellus,  polaris. 
frigidus,  melanopygus,  mixtus, 
sylvicola. 

Alberta 

18 

Bombus 

Auricomus 

Fraternus 

Borealis 

Dumoucheli 

Kirbyellus 

Terrestris 

Pratorum 

nevadensis. 
rufocinctus. 
borealis,  appositus. 
californicus,  fervidus. 
kirbyellus. 

occidentalis,  terricola. 
edwardsii,  flavifrons,  frigidus, 
huntii,  melanopygus,  mixtus, 
sitkensis,  ternarius,  vagans. 
latitarsus,  suckleyi. 
tricolor. 

consultus,  insularis. 

5 

Psithyrus 

Ashtoni 

Fernaldae 

Laboriosus 

Saskatchewan 

13 

Bombus 

Fraternus 

Borealis 

Dumoucheli 

Kirbyellus 

Terrestris 

Pratorum 

rufocinctus. 

borealis. 

californicus,  fervidus. 

kirbyellus. 

terricola. 

frigidus,  huntii,  melanopygus, 
mixtus,  sylvicola,  ternarius, 
vagans. 
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Political  Division 

Number 

of 

Species 

Genera 

Groups 

Species 

Saskatchewan 

(Cont’d.) 

3 

Psithyrus 

j Ashtoni 
Laboriosus 

ashtoni. 

j consultus,  insularis. 

Manitoba 

9 

Bombus 

; Fraternus 
Borealis 
Dumoucheli 
j Terrestris 
Pratorum 

rufocinctus. 

! borealis, 
fervidus. 
terricola. 

frigidus,  mixtus,  perplexus, 
ternarius,  vagans. 

2 

Psithyrus 

Ashtoni 

Laboriosus 

ashtoni. 

insularis. 

Greenland 

3 

Bombus 

Kirbyellus 

kirbyellus,  arcticus,  polaris. 

Labrador 

6 

Bombus 

Kirbyellus 

Pratorum 

kirbyellus,  polaris. 
couperi,  frigidus,  mixtus,  syl- 
vicola. 

Newfoundland 

5 

Bombus 

Borealis 

Terrestris 

Pratorum 

borealis. 

terricola. 

bolsteri,  couperi,  frigidus. 

Prince  Edward 
Island 

2 

Bombus  j 

Terrestris 

Pratorum 

terricola. 

ternarius. 

1 

2 

Psithyrus 

Ashtoni 

Laboriosus 

ashtoni. 

laboriosus. 

New  Brunswick 
and  Nova 
Scotia 

4 

Bombus 
Psithyrus  j 

Borealis 

Terrestris 

Pratorum 

! borealis, 
terricola. 

ternarius,  vagans. 

3 

Ashtoni 

Fernaldae 

Laboriosus 

ashtoni. 

tricolor. 

laboriosus. 

Quebec 

13 

Bombus 

Fraternus 
Borealis 
Dumoucheli ' 
Terrestris 
Pratorum 

rufocinctus,  separatus. 
borealis. 

fervidus,  pennsylvanicus. 
terricola. 

couperi,  frigidus,  impatiens, 
mixtus,  perplexus,  ternar- 
ius, vagans. 

3 

Psithyrus 

Ashtoni 

Laboriosus 

ashtoni. 

insularis,  laboriosus. 

Ontario 

16 

Bombus 

Auricomus 

Fraternus 

Borealis 

Dumoucheli 

Terrestris 

Pratorum 

auricomus. 

rufocinctus,  separatus. 
borealis. 

fervidus,  pennsylvanicus. 
affinis,  terricola. 
bimaculatus,  couperi,  frigidus, 
impatiens,  mixtus,  perplexus, 
ternarius,  vagans. 

3 

Psithyrus 

Ashtoni 
Laboriosus  i 

ashtoni. 

insularis,  laboriosus. 

New  England 

13 

Bombus 

Auricomus  j 

Fraternus 

Borealis 

auricomus. 

rufocinctus,  separatus. 
borealis. 
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Political  Division 

Number 

of 

Species 

Genera 

Groups 

Species 

New  England 

Bombus 

Dumoucheli 

fervidus,  pennsylvanicus. 

(Cont’d.) 

(Cont’d.) 

Terrestris 

Pratorum 

affinis,  terricola. 
bimaculatus,  impatiens,  per- 
plexus,  ternarius,  vagans. 

5 

Psithyrus 

Ashtoni 

Fernaldse 

Laboriosus 

ashtoni. 

fernaldae,  tricolor, 
insularis,  laboriosus. 

New  York 

13 

Bombus 

Auricomus 

Fraternus 

Borealis 

Dumoucheli 

Terrestris 

Pratorum 

auricomus. 

rufocinctus,  separatus. 
borealis. 

fervidus,  pennsylvanicus. 
affinis,  terricola. 
bimaculatus,  impatiens,  per- 
plexus,  ternarius,  vagans. 

5 

Psithyrus 

Ashtoni 

Fernaldae 

Laboriosus 

ashtoni. 

fernaldae,  tricolor, 
insularis,  laboriosus. 

Pennsylvania 

10 

Bombus 

Auricomus 

Fraternus 

Dumoucheli 

Terrestris 

Pratorum 

auricomus. 

separatus. 

fervidus,  pennsylvanicus. 
affinis. 

bimaculatus,  impatiens,  per- 
plexus,  ternarius,  vagans. 

2 

Psithyrus 

Ashtoni 

Laboriosus 

ashtoni. 

laboriosus 

New  Jersey, 
Delaware  and 
Maryland 

11 

Bombus 

Auricomus 

Fraternus 

Dumoucheli 

Terrestris 

Pratorum 

auricomus. 
fraternus,  separatus. 
fervidus,  pennsylvanicus. 
affinis. 

bimaculatus,  impatiens,  per- 
plexus,  vagans  (ternarius  in 
Maryland) . 

2 

Psithyrus 

Ashtoni 

Laboriosus 

ashtoni  (in  part  of  Maryland), 
laboriosus. 

Virginia  and 
West  Virginia 

11 

Bombus 

Auricomus 

Fraternus 

Dumoucheli 

Terrestris 

Pratorum 

auricomus. 
fraternus,  separatus. 
fervidus,  pennsylvanicus. 
affinis. 

bimaculatus,  impatiens,  per- 
plexus,  ternarius,  vagans. 

2 

Psithyrus 

Ashtoni 

Laboriosus 

ashtoni. 

laboriosus. 

Michigan 

14 

Bombus 

Auricomus 

Fraternus 

Borealis 

Dumoucheli 

Terrestris 

Pratorum 

auricomus. 

fraternus,  rufocinctus,  separa- 
tus. 

borealis. 

fervidus,  pennsylvanicus. 
affinis,  terricola. 
bimaculatus,  impatiens,  per- 
plexus,  ternarius,  vagans. 

3 

Psithyrus 

Ashtoni 

Laboriosus 

ashtoni. 

laboriosus,  insularis, 
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Political  Division 

Number 

of 

Species 

Genera 

Groups 

Species 

Minnesota  and 
Wisconsin 

13 

Bombus 

Auricomus 

Fraternus 

Borealis 

Dumoucheli 

Terrestris 

Pratorum 

auricomus. 

rufocinctus,  separatus 
borealis. 

ervidus,  pennsylvanicus. 
affinis,  terricola. 
bimaculatus,  impatiens,  per- 
plexus,  vagans,  ternarius. 

3 

Psithyrus 

Ashtoni 

Laboriosus 

ashtoni. 

insularis,  laboriosus. 

Iowa,  Missouri 
and  Illinois 

8 

Bombus 

Auricomus 

Fraternus 

Dumoucheli 

Pratorum 

auricomus. 
fraternus,  separatus. 
fervidus,  pennsylvanicus. 
bimaculatus , impatiens , vagans . 

2 

Psithyrus 

Laboriosus 

laboriosus,  variabilis. 

Ohio 

9 

Bombus 

Auricomus 

Fraternus 

Dumoucheli 

Terrestris 

Pratorum 

auricomus. 
fraternus,  separatus. 
fervidus,  pennsylvanicus. 
affinis. 

bimaculatus, impatiens,  vagans. 

1 

Psithyrus 

Laboriosus 

laboriosus. 

Indiana 

8 

Bombus 

Auricomus 

Fraternus 

Dumoucheli 

Pratorum 

auricomus. 
fraternus,  separatus. 
fervidus,  pennsylvanicus. 
bimaculatus,  impatiens,  vagans. 

1 

Psithyrus 

Laboriosus 

laboriosus 

Kentucky 

9 

Bombus 

Auricomus 

Fraternus 

Dumoucheli 

Pratorum 

auricomus. 
fraternus,  separatus. 
fervidus,  pennsylvanicus. 
bimaculatus,  impatiens,  per- 
plexus,  vagans. 

2 

Psithyrus 

Laboriosus 

laboriosus,  variabilis. 

Tennessee 

10 

Bombus 

Auricomus 

Fraternus 

Dumoucheli 

Terrestris 

Pratorum 

auricomus. 
fraternus,  separatus. 
fervidus,  pennsylvanicus. 
affinis  (eastern  part  of  State) . 
bimaculatus,  impatiens,  per- 
plexus,  vagans. 

2 

Psithyrus 

Laboriosus 

laboriosus,  variabilis. 

North  Carolina 

10 

Bombus 

Auricomus 

Fraternus 

Dumoucheli 

Terrestris 

Pratorum 

auricomus. 
fraternus,  separatus. 
fervidus,  pennsylvanicus. 
affinis. 

bimaculatus,  impatiens,  per- 
plexus,  vagans. 

1 

Psithyrus 

Laboriosus 

laboriosus. 

South  Carolina 
and  Georgia 

7 

Bombus 

Fraternus 

Dumoucheli 

Terrestris 

Pratorum 

fraternus,  separatus. 
fervidus,  pennsylvanicus. 
affinis. 

bimaculatus,  impatiens. 

1 

Psithyrus 

Laboriosus 

laboriosus. 
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Political  Division 

Number 

of 

Species 

Genera 

Groups 

Species 

Florida 

4 

0 

Bombus 

Psithyrus 

Fraternus 

Dumoucheli 

Pratorum 

fraternus,  separatus. 
pennsylvanicus . 
mpatiens. 

Alabama,  Lou- 
isiana and 
Mississippi 

5 

Bombus 

Fraternus 

Dumoucheli 

Pratorum 

fraternus,  separatus. 
pennsylvanicus. 
bimaculatus,  impatiens. 

1 

Psithyrus 

Laboriosus 

variabilis. 

Arkansas 

6 

Bombus 

Fraternus 

Dumoucheli 

Pratorum 

fraternus,  separatus. 
fervidus,  pennsylvanicus. 
bimaculatus,  impatiens. 

1 

Psithyrus 

Laboriosus 

variabilis. 

North  Dakota 

8 

Bombus 

Fraternus 

Borealis 

Dumoucheli 

Terrestris 

Pratorum 

separatus. 

borealis. 

fervidus. 

terricola. 

huntii,  perplexus,  ternarius, 
vagans. 

3 

Psithyrus 

Ashtoni 

Laboriosus 

ashtoni. 

insularis,  laboriosus. 

South  Dakota 

8 

Bombus 

Auricomus 

Fraternus 

Dumoucheli 

Pratorum 

nevadensis. 

rufocinctus,  separatus. 
fervidus,  pennsylvanicus. 
huntii,  ternarius,  vagans. 

1 

Psithyrus 

Laboriosus 

laboriosus. 

Nebraska 

14 

Bombus 

Auricomus 

Fraternus 

Dumoucheli 

Terrestris 

Pratorum 

auricomus. 

fraternus,  morrisoni,  separatus, 
rufocinctus. 

californicus,  fervidus,  pennsyl- 
vanicus. 

occidentalis. 

bimaculatus,  centralis,  huntii, 
impatiens,  vagans. 

3 

Psithyrus 

Laboriosus 

insularis,  laboriosus,  variabilis. 

Kansas 

10 

Bombus 

Auricomus 

Fraternus 

Dumoucheli 

Pratorum 

auricomus. 

fraternus,  rufocinctus,  separa- 
tus. 

californicus,  fervidus,  pennsyl- 
vanicus. 

bimaculatus,  impatiens,  va- 
gans. 

2 

Psithyrus 

Laboriosus 

laboriosus,  variabilis. 

Oklahoma 

6 

Bombus 

Auricomus 

Fraternus 

Dumoucheli 

auricomus. 
fraternus,  separatus. 
californicus,  fervidus,  pennsyl- 
vanicus. 

1 

Psithyrus 

Laboriosus 

variabilis. 

Texas 

6 

Bombus 

Auricomus 

Fraternus 

Dumoucheli 

auricomus. 
fraternus,  separatus. 
fervidus,  pennsylvanicus,  sono- 
rus. 

TRANS.  AM.  ENT.  SOC.,  XXXVIII. 


(25) 


194 


AMERICAN  HYMENOPTERA 


Political  Division 

Number 

of 

Species 

Genera 

Groups 

Species 

Texas 

(Cont’d.) 

Psithyrus 

Laboriosus 

variabilis. 

Washington 

18 

Bombus 

Auricomus 

Fraternus 

Borealis 

Dumoucheli 

Kirbyellus 

Terrestris 

Pratorum 

Ashtoni 

nevadensis. 

rufocinctus,  separatus. 
appositus. 

californicus,  fervidus. 

kirbyellus. 

occidentalis. 

frigidus,  huntii,  melanopygus, 
mixtus,  sitkensis,  ambiguus, 
centralis,  edwardsii,  flavi- 
frons,  vosnesenskii. 
latitarsus,  suckleyi. 
fernaldae,  tricolor, 
consultus,  insularis 

6 

Psithyrus 

Fernaldae 

Laboriosus 

Oregon 

17 

Bombus 

Auricomus 

Fraternus 

Borealis 

Dumoucheli 

Kirbyellus 

Terrestris 

Pratorum 

nevadensis. 

rufocinctus,  separatus. 
appositus. 

californicus,  fervidus. 

kirbyellus. 

occidentalis. 

ambiguus,  centralis,  edwardsii, 
flavifrons,  huntii,  melanopy- 
gus, mixtus,  sitkensis,  vosne- 
senskii. 

4 

Psithyrus 

Ashtoni 

Laboriosus 

suckleyi. 

consultus,  crawfordi,  insularis. 

California 

19 

Bombus 

Auricomus 

Fraternus 

Borealis 

Dumoucheli 

Terrestris 

Pratorum 

nevadensis. 

crotchii,  henshawi,  morrisoni, 
rufocinctus. 
appositus. 

californicus,  fervidus,  sonorus. 
occidentalis. 

ambiguus,  centralis,  edwardsii, 
fernaldi,  flavifrons,  huntii, 
mixtus,  sitkensis,  vosnesen- 
skii. 

2 

Psithyrus 

Ashtoni 
Laboriosus  ! 

suckleyi. 

crawfordi. 

Nevada 

13 

0 

Bombus 

Psithyrus 

Auricomus 

Fraternus 

Borealis 

Dumoucheli 

Terrestris 

Pratorum 

nevadensis. 

morrisoni,  rufocinctus. 
appositus. 

californicus,  fervidus. 
occidentalis. 

centralis,  edwardsii,  fernaldi, 
flavifrons,  huntii,  vosnesen- 
skii. 

Idaho 

14 

Bombus  Auricomus 
Fraternus 

nevadensis. 

separatus,  rufocinctus. 
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Political  Division 

Number 

of 

Species 

Genera 

Groups 

Species 

Idaho 

Bombus 

Borealis 

appositus. 

(Cont’d.) 

(Cont’d.) 

Dumoucheli 

Terrestris 

Pratorum 

calif ornicus,  fervidus. 
occidentalis. 

centralis,  edwardsii,  flavifrons, 
frigidus,  huntii,  mixtus,  sit- 
kensis. 

5 

Psithyrus 

Ashtoni 

Fernaldae 

Laboriosus 

latitarsus,  suckleyi. 
tricolor. 

consultus,  insularis. 

Montana 

17 

Bombus 

Auricomus 

Fraternus 

Borealis 

Dumoucheli 

Kirbyellus 

Terrestris 

Pratorum 

nevadensis. 

rufocinctus,  separatus. 
appositus. 

fervidus,  pennsylvanicus. 

kirbyellus. 

occidentalis. 

centralis,  edwardsii,  flavifrons, 
frigidus,  huntii,  melanopy- 
gus,  mixtus,  sitkensis,  va- 
gans. 

5 

Psithyrus 

Ashtoni 

Fernaldae 

Laboriosus 

latitarsus,  suckleyi. 
tricolor. 

consultus,  insularis. 

Wyoming 

18 

Bombus 

Auricomus 

Fraternus 

Borealis 

Dumoucheli 

Terrestris 

Pratorum 

nevadensis. 

fraternus,  rufocinctus,  separa- 
tus. 

appositus. 

californicus,  fervidus,  pennsyl- 
vanicus. 

occidentalis. 

centralis,  edwardsii,  flavifrons, 
frigidus,  huntii,  melanopy- 
gus,  mixtus,  vagans,  sitken- 
sis. 

4 

Psithyrus 

Ashtoni 

Fernaldae 

Laboriosus 

suckleyi. 

tricolor. 

consultus,  insularis. 

Utah 

13 

Bombus 

1 Auricomus 
Fraternus 

Borealis 

Dumoucheli 

Terrestris 

Pratorum 

nevadensis. 

fraternus,  rufocinctus,  separa- 
tus. 

appositus. 

californicus,  fervidus. 
occidentalis. 

centralis,  edwardsii,  flavifrons, 
huntii,  melanopygus. 

3 

Psithyrus 

Ashtoni 

Laboriosus 

suckleyi. 

consultus,  insularis. 

Arizona 

9 

0 

Bombus 

Psithyrus 

Auricomus 

Fraternus 

Dumoucheli 

Terrestris 

Pratorum 

nevadensis. 

morrisoni,  rufocinctus. 
californicus,  fervidus,  sonorus. 
occidentalis. 
centralis,  huntii. 

TRANS.  AM.  ENT.  SOC.,  XXXVIII. 


196 


AMERICAN  HYMENOPTERA 


Political  Division 

Number 

of 

Species 

Genera 

Groups 

Species 

Colorado 

20 

Bombus 

Auricomus 

Fraternus 

Borealis 

Dumoucheli 

Kirbyellus 

Terrestris 

Pratorum 

auricomus,  nevadensis. 
fraternus,  morrisoni,  rufocinc- 
tus,  separatus. 
appositus. 

calif ornicus,  fervidus,  pennsyl- 
vanicus. 
kirbyellus. 
occidentalis. 

centralis,  edwardsii,  flavifrons, 
frigidus,  huntii,  melanopy- 
gus,  mixtus,  vagans. 

3 

Psithyrus 

Fernaldse 

Laboriosus 

tricolor. 

consultus,  insularis. 

New  Mexico 

17 

Bombus 

Auricomus 

Fraternus 

Borealis 

Dumoucheli 

Kirbyellus 

Terrestris 

Pratorum 

auricomus,  nevadensis. 
fraternus,  morrisoni,  rufocinc- 
tus. 

appositus. 

californicus,  fervidus,  pennsyl- 
vanicus,  sonorus. 
kirbyellus. 
occidentalis. 

centralis,  cockerelli,  edwardsii, 
flavifrons,  huntii. 

3 

Psithyrus 

Laboriosus 

bicolor,  consultus,  insularis. 

Mexico 

20 

Bombus 

Fraternus 

Dumoucheli 

Pratorum 

brachycephalus,  crotchii,  fra- 
ternus, haueri,  mexicensis, 
rubicundus. 

dolichocephalus,  medius,  mexi- 
canus,  montezumae,  nigro- 
dorsalis,  pennsylvanicus,  so- 
nomae,  sonorus,  steindach- 
neri. 

ephippiatus,  laticinctus,  pul- 
cher,  trinominatus,  vosnes- 
enskii. 

1 

Psithyrus 

Laboriosus 

intrudens. 

Central  Amer- 
ica 

13 

Bombus 

Fraternus 

Dumoucheli 

Pratorum 

funebris,  ramonensis,  volucel- 
loides,  weisi. 

dolicocephalus,  guatemalensis, 
medius,  mexicanus,  monte- 
zumae, niger,  steindachneri. 
ephippiatus,  pulcher. 

1 

Psithyrus 

Laboriosus 

guatemalensis. 

Colombia 

13 

0 

Bombus 

Psithyrus 

Fraternus 

Dumoucheli 

Pratorum 

funebris,  robustus,  rubicundus, 
vollucelloides,  weisi. 
atratus,  carolinus,  incarum, 
mexicanus,  niger,  steindach- 
neri. 

ephippiatus,  pulcher. 
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Number 

Political  Division 

of 

Genera 

Groups 

Species 

Species 

Venezuela 

7 

Bombus 

Fraternus 

robustus,  rubicundus. 

Dumoucheli 

carolinus,  kohli,  niger,  stein- 

dachneri. 

Pratorum 

pulcher. 

0 

Psithyrus 

The  Guianas 

1 

Bombus 

Dumoucheli 

incarum. 

0 

Psithyrus 

Ecuador 

16 

Bombus 

Fraternus 

butteli,  ecuadorius,  funebris, 

robustus,  rubicundus,  vollu- 
celloides,  handlirschi. 

Dumoucheli 

carolinus,  guatemalensis,  kohli, 
medius,  mexicanus,  niger, 
pullatus,  steindachneri. 

Pratorum 

ephippiatus. 

0 

Psithyrus 

Peru 

13 

Bombus 

Fraternus 

baeri,  butteli,  coccineus,  fune- 

bris, handlirschi,  robustus, 
rubicundus,  vollucelloides. 

Dumoucheli 

carolinus,  incarum,  kohli,  ni- 

ger, opifex. 

0 

Psithyrus 

Bolivia 

6 

Bombus 

Fraternus 

baeri,  ecuadorius,  funebris,  ro- 

0 

Psithyrus 

bustus,  vollucelloides,  weisi 
var.  albocaudata. 

Brazil 

8 

Bombus 

Dumoucheli 

brasiliensis,  brevivillus,  dahl- 

bomii,  emiliae,  incarum, 
kohli,  medius,  niger. 

1? 

Psithyrus 

brasiliensis  (doubtful). 

Paraguay 

6 

Bombus 

Dumoucheli 

atratus,  brasiliensis,  incarum, 
kohli,  medius,  niger. 

0 

Psithyrus 

Uruguay 

3 

Bombus 

Dumoucheli 

dahlbomii,  emiliae,  kohli. 

Argentina 

8 

Bombus 

Fraternus 

baeri,  robustus,  sulfuratus,  tu- 

cumanus. 

Dumoucheli 

dahlbomii,  emiliae,  kohli,  opi- 

fex. 

Chili 

4 

Bombus 

Fraternus 

baeri,  robustus. 

Dumoucheli 

dahlbomii,  opifex. 
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In  examining  carefully  this  list  we  note  the  following  pecu- 
liarities : 

1.  A scarcity  of  species  in  the  following  Canadian  provinces  and  ter- 
ritories : Yukon,  Mackenzie,  Athabasca,  Keewatin,  Manitoba,  Labra- 
dor, New  Foundland,  Prince  Edward  Isfand,  Nova  Scotia,  and  New 
Brunswick.  This  may  be  due  largely  to  lack  of  extensive  collecting  in 
those  portions  of  Canada. 

2.  A scarcity  of  species  in  Greenland.  This  country  is  so  far  north 
and  its  southern  portion  is  so  separated  from  Canada  by  water  that  it 
probably  has  but  few  species  anyway. 

3.  A paucity  of  species  in  the  greater  part  of  the  Great  Central  Plain 
in  the  United  States,  especially  in  the  most  Southern  States.  This 
scarcity  is  most  strking  in  Florida,  the  most  tropical  state  in  the  Union. 
This  part  of  the  continent  has  received  much  attention  from  collectors, 
and  it  is  doubtful  if  any  new  species  of  Bombus  will  hereafter  be  found 
in  it. 

4.  An  abundance  of  species  throughout  that  portion  of  North  America 
known  as  the  Pacific  Highland— from,  and  including  a part  of,  Alaska 
to  the  Isthmus  of  Panama.  This  is  readily  accounted  for  by  the  diver- 
sified character  of  this  part  of  the  continent.  The  mountain  ranges 
and  lower  lands  paralleling  each  other  in  long  lines  running  north  and 
south  make  it  possible  for  Boreal,  Transition  and  Austral  forms  to 
exist  in  close  proximity  over  a widely  extended  territory. 

5.  A similar  abundance,  though  less  marked,  in  the  northern  and 
middle  portions  of  the  Highland  of  the  Andes  in  South  America. 

6.  A paucity  of  species  in  Venezuela,  Guiana  and  Bolivia  probably 
due  to  lack  of  collecting. 

7.  A paucity  of  species  in  Paraguay,  Uruguay,  Argentina,  and  Chili, 
due  in  part,  perhaps,  to  lack  of  collecting,  but  probably  more  to  an 
actual  scarcity. 

8.  The  subgenus  Bombias  is  represented  throughout  Canada,  except 
in  the  following  more  northern  and  eastern  sections:  Yukon,  Macken- 
zie, Athabasca,  Keewatin,  Franklin,  Labrador,  New  Foundland,  Prince 
Edward  Island,  Nova  Scotia  and  New  Brunswick.  It  is  not  present 
in  Greenland.  It  is  represented  in  all  the  States  of  the  United  States, 
except,  perhaps,  Maine  ; also  in  Mexico,  Central  America  and  the  fol- 
lowing South  American  countries  : Colombia,  Venezuela,  Ecuador, 
Peru,  Bolivia,  Argentina  and  Chili.  It  is  probably  present  also  in 
Guiana.  If  present  in  Brazil,  it  is  probably  confined  to  the  mountain 
ranges  along  the  northern  border.  Its  presence  in  Paraguay  and 
Uruguay  is  to  be  seriously  doubted. 

9.  The  subgenus  Bombus  is  present  in  every  political  division  of  the 
New  World  listed  above  (including  Bolivia,  though  not  yet  so  reported) 
and  also  in  Greenland. 
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10.  The  Auricomus  group  is  mostly  confined  to  the  Boreal  Region 
and  the  Transition  and  Upper  Austral  Life  Zones  of  North  America, 
running  over  into  the  Lower  Austral  but  very  little  at  most. 

11.  The  Fratenus  group,  in  North  America,  ranges  through  the 
Upper  Austral  and  Transition  Zones  and  into  the  Boreal  Region.  In 
South  America,  it  seems  to  be  confined  mostly  to  the  Highland  of  the 
Andes,  its  most  southern  reported  habitat  being  northern  Argentina. 
It  reaches  its  maximum  in  number  of  species  in  Peru  and  Ecuador, 
though  this  maximum  does  not  appear  to  be  much  reduced  even  so  far 
north  as  Mexico. 

12.  In  the  New  World,  the  Borealis  group  is  confined  to  the  Boreal 
Region  and  the  Transition  Zone  of  North  America. 

13.  The  Dumoucheli  group  is  the  most  wide  spread  of  all  the  New 
World  groups.  It  ranges  throughout  South  and  Central  America, 
Mexico,  the  United  States,  southern  Canada  and  into  Alaska.  It 
appears  to  reach  its  maximum  in  number  of  species  in  Mexico,  but 
this  maximum  is  not  much  reduced  even  so  far  south  as  Brazil  and 
Ecuador. 

14.  In  the  New  World,  the  Kirby ellus  group  is  strictly  confined  to  the 
Boreal  Region,  and  seems  to  reach  its  maximum  abundance  in  northern 
Canada  and  in  Greenland. 

15.  In  the  New  World,  the  Terrestris  group  is  confined  to  the  Boreal 
Region  and  the  Transition  and  Upper  Austral  Zones  of  North  America. 

16.  The  Pratorum  group  is  not  present  in  Greenland.  It  is  probably 
present  in  all  the  political  divisions  of  North  and  Central  America, 
though  it  has  not  yet  been  reported  from  either  Oklahoma  or  Texas 
(the  fact  that  both  impatiens  and  bimaculatus  have  been  reported  from 
Louisiana  and  Arkansas  and  that  impatiens  is  present  in  Florida  are 
pretty  certain  indications  that  at  least  impatiens  and  bimaculatus  are 
present  in  these  two  states).  It  also  ranges  through  Colombia  into 
Venezuela  and  Ecuador  in  South  America,  being  confined  to  the 
mountain  ranges  in  this  portion  of  its  habitat.  It  has  its  maximum 
number  of  species  in  Alaska,  western  Canada  and  the  western  United 
States,  the  variation  in  this  number  not  being  very  great  throughout 
this  wide  range. 

17.  The  apparent  absence  of  Psithyrus  from  South  America  is  re- 
markable. 

18.  The  Ashtoni  and  Fernaldce  groups  in  the  New  World  are  con- 
fined to  the  Boreal  Region  and  the  Transition  Zone. 

19.  The  Laboriosus  group  is  present  in  a portion  of  the  Boreal  Region 
and  it  ranges  through  the  Transition  and  Upper  Austral  Zones  and  a 
considerable  part  of  the  Lower  Austral  Zone.  It  ranges  in  scanty 
numbers  through  Mexico  and  probably  through  Central  America  also, 
being  confined  to  the  mountains  in  these  regions.  The  record  of 
P.  brasiliensis  from  Brazil  is  evidently  erroneous.  See  the  discussion 
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following  the  description  of  that  species.  This  group  is  apparently 
not  present  in  South  America  unless  it  be  in  small  numbers  in  the 
mountain  ranges  of  the  very  north  portion. 

20.  The  general  paralleling  of  the  ranges  of  the  following  groups  of 
Bombus  and  Psithyrus  is  suggestive  : 

a.  Pratorum  and  Laboriosus . 

b.  Terrestris  (without  af finis)  and  Ashtoni.  It  should  be  noted,  in 
this  connection,  that  P.  vestalis  of  the  Ashtoni  group,  is  said  by 
Schmiedeknecht  to  live  with  terrestris  and  to  have  a distribution  in 
Europe  similar  to  that  of  that  species. 

c.  Borealis  and  Fernaldce. 

21.  Many  of  the  species  of  the  Pratorum  group,  in  the  northwestern 
part  of  North  America,  and  all  the  species  of  the  Borealis,  Kirbyellus , 
Terrestris  ( affinis  perhaps  excepted),  Ashtoni  and  Fernaldce  groups 
show  very  close  affinities  with  European  and  Asiatic  species,  the  rela- 
tionship being,  in  some  cases,  so  close  that  the  American  forms  must 
be  considered  as  only  subspecies  or  varieties  of  the  Old  World  species. 
A very  few  species  even  show  no  noticeable  variation  between  Old 
World  and  American  individuals. 

If  the  number  of  specimens  found  in  collections  is  a reli- 
able indication,  there  is  a comparative  paucity  of  individual 
bumble-bees  in  the  Great  Central  Plain  of  North  America, 
especially  in  the  southern  United  States. 

Climatic  Variation. 

Species  of  Bombus  with  a comparatively  level  habitat  of 
wide  extent  are  not  usually  very  variable.  Greatly  variable 
forms  are  never  found  except  in  greatly  diversified  regions. 
No  North  American  species  which  has  the  greater  part  of  its 
range  east  of  the  Pacific  Highland  is  very  variable,  while 
several  of  those,  the  habitats  of  which  are  in  Alaska,  western 
Canada  and  the  Pacific  States  of  the  United  States,  show 
astonishing  variation  in  the  coloration  of  their  pile.  Of 
these  very  variable  forms,  we  may  mention  edwardsii , pleu - 
rails,  rufocinctus , californicus  and  occidentalis  as  being,  per- 
haps, the  most  strking  examples.  Most  of  these  variable 
species  show  the  same  variation  to  a greater  or  less  extent 
in  all  parts  of  their  habitat.  It  sometimes  happens  that 
a marked  degree  of  variation  in  coloration  is  found  even 
among  the  individuals  of  the  same  sex  taken  from  the  same 
nest. 
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In  South  America,  the  most  variable  species  have  the 
greater  part  of  their  habitat  in  the  highland  of  the  Andes. 

In  the  coloration  of  the  pile,  those  colors  which  may,  in 
general,  be  classed  as  ferruginous,  rufous  and  white  are,  as  a 
rule,  brought  out  by  high  altitudes  and  also  by  Arctic  or  sub- 
Arctic  latitudes,  only  traces,  at  most,  as  a rule  of  these  colors 
being  found  on  strictly  lowland  forms  either  in  tropical  or 
temperate  climates.  High  altitudes  appear  to  have  a much 
stronger  influence  in  bringing  out  these  colors  than  do  high 
latitudes,  as  among  the  New  World  species,  these  colors  attain 
their  maximum  among  the  Cordilleras  of  the  Andes  in  Ecua- 
dor and  Peru  where  bumble-bees  reach  the  highest  eleva- 
tions. Traces  of  ferruginous  or  rufous  pile  on  lowland  tem- 
perate or  tropical  species  (e.  g. — af finis,  second  dorsal  seg- 
ment of  worker  and  male  abdomen ; fraternus,  apex  of  male 
abdomen ; separatus , second  dorsal  abdominal  segment  of 
all  sexes)  may,  perhaps,  be  taken  to  indicate  a mountain 
inhabiting  ancestry.  In  this  connection,  the  coloration  of 
dahlbomii  and  emilice  seems  to  indicate  that  they  have,  in 
comparatively  recent  times,  extended  their  habitat  into  east- 
ern Argentina,  southern  Brazil  and  Uruguay. 

Yellow  is  more  or  less  strongly  suppressed  in  the  colora- 
tion of  the  pile  of  tropical  species  of  the  genus  Bombus.  This 
suppression  is  marked  in  both  lowland  and  highland  forms, 
and  is  so  strong  that  this  color  is  entirely  wanting  in  a large 
percentage  of  the  species  in  the  tropics  of  the  New  World. 
In  the  lowlands  this  has  resulted  in  some  cases  in  the  pro- 
duction of  entirely  black  species  ( kohli , niger , atratus,  brevi- 
villus,  solus).  In  the  mountain  regions  black  is  less  preva- 
lent, for  the  rufous  or  the  white  pile  on  the  mountain  forms 
replaces  the  suppressed  yellow  more  or  less. 

Arctic  forms  have  noticeably  longer  and  finer  pile  than 
have  the  species  of  warmer  climates,  and  mountain  species 
appear  to  have,  as  a rule,  finer  hair  than  the  lowland  ones. 

The  fact  that,  in  both  the  Old  and  the  New  World,  the 
species  of  the  subgenus  Bombias  are,  as  a rule,  confined  in 
their  habitat,  for  the  most  part,  to  mountainous  regions, 
is  interesting  and  perhaps  suggestive.  Auricomus,  separatus 
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and  fraternus  are  exceptional  in  this  respect,  but  they  may 
have  had  a mountain  inhabiting  ancestry. 

No  comparative  study- of  the  habits  of  tropical,  temperate 
and  arctic  species  of  the  genus  Bombus  has  as  yet  been  made, 
but  it  will  be  surprising  if  it  is  found  that  climate  does  not 
have  a marked  influence  on  their  habits.  Are  the  colonies 
of  tropical  species  ever  perennial  ? Are  tropical  colonies,  as 
a rule,  larger  than  arctic  ones  ? What  effect  does  the  great 
parasitism  of  the  tropics  have  on  the  habits  of  the  tropical 
forms  ? Do  the  arctic  species  usually  have  subterranean 
nests  ? It  should  be  noted,  in  this  connection,  that  there  are 
rather  strong  indications  that  the  species  of  both  the  Ter- 
restris  and  the  Borealis  groups  usually  have  their  nests  under- 
ground. In  tropical  and  temperate  regions,  the  lowland  spe- 
cies, at  least,  seem,  as  a rule,  to  nest  on  the  surface. 

Economic  Importance. 

Taking  the  world  as  a whole,  probably  the  species  of  no 
other  genus  surpass  those  of  the  genus  Bombus  in  their  im- 
portance as  pollen  carrying  agents,  unless  it  be  the  species 
of  Apis.  In  the  cooler  climates  their  season  of  activity  in 
numbers  is,  of  course,  not  so  long  as  that  of  the  honey  bee. 
On  the  other  hand,  however,  they  pollenize  the  flowers  of 
some  plants  which  are  not  much  visited  by  other  bees,  as 
they  are  enabled  by  their  longer  tongues  to  reach  the  nectar 
at  the  bottoms  of  long  flower  cups,  which  is  out  of  the  reach 
of  Apis  mellifera  and  most  other  bees.  The  red  clover,  Tri - 
folium  pratense , seems,  in  most  countries,  to  rely  mainly  on 
bumble-bees  for  the  transference  of  its  pollen,  while  its  blos- 
soms are  seldom  visited  by  the  honey  bee.  The  white  clover, 
Trifolium  repens , is,  on  the  other  hand,  one  of  the  favorite 
plants  of  the  honey  bee.  The  main  difference  between  these 
two  clover  species,  from  the  standpoint  of  bee  visitation,  ap- 
pears to  be  the  difference  in  the  length  of  the  carolla  tubes. 
If  bumble-bees  are  the  main  pollenizing  agents  of  red  clover, 
as  is  commonly  supposed,  this  clover  should,  as  a rule,  yield 
a heavier  crop  of  seed  when  grown  in  the  Atlantic  or  the 
Pacific  Highland  of  North  America  than  when  grown  in  the 
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Great  Central  Plain,  because  these  bees  seem  to  be  consider- 
ably less  abundant  in  this  middle  portion  of  the  continent. 
The  bulk  of  the  red  clover  crop  is  at  present  produced  in  the 
Central  States.  There  are  evidently  other  insects  which  are 
capable  of  cross-fertilizing  this  clover,  for  the  writer  has 
been  informed,  by  the  Agriculturist  of  the  Transvaal,  through 
Prof.  C.  P.  Lounsbury,  Government  Entomologist  of  Cape 
Colony,  (per  litt. ) , that  red  clover  ripens  seed  of  a fair 
extent  in  the  Transvaal,  where  no  bumble-bees  are  present. 
Dr.  L.  Peringuey,  Director  of  the  South  African  Museum, 
Cape  Town,  in  a letter  to  Prof.  Lounsbury,  states  that,  in 
that  region,  they  have  numerous  Anthophora  (Podalzrius)  as 
well  suited  as  any  Bombus  for  the  cross  pollenation  of  red 
clover. 

Prof.  W.  W.  Froggatt,  Government  Entomologist,  Sydney, 
New  South  Wales,  writes  me  that,  in  his  opinion,  bumble- 
bees would  not  do  any  particular  good  in  Australia,  if  they 
could  be  successfully  introduced  there,  as  other  long  tongued 
bees  are  fairly  common  (Podalirius  spp.,  and  other  genera). 
He  states  further  that  red  clover  is  grown  in  Tasmania  and 
also,  to  some  extent,  in  Victoria,  but  only  on  experimental 
plots  in  New  South  Wales.  Great  quantities  of  lucerne  are 
grown  in  New  South  Wales  and  it  produces  good  seed  there. 
The  introduction  of  bumble-bees  in  New  Zealand  probably 
did  much  good  as  that  country  does  not  appear  to  have  any 
native  long  tongued  bees. 

In  New  England,  there  is  a great  variation  from  year  to 
year  in  the  abundance  of  bumble-bees.  In  the  summer  of 
1910,  they  were  exceedingly  scarce,  at  least  in  the  south- 
eastern portion,  but,  strange  to  say,  in  the  same  section 
they  were  very  abundant  during  the  summer  of  1911.  The 
1910  scarcity  was  so  marked  that  it  was  everywhere  spoken 
of  by  the  cranberry  growers  on  Cape  Cod.  It  seemed  to 
be  the  common  opinion  among  these  growers,  moreover, 
that  the  berries  did  not  set  as  well  as  usual  that  season.  A 
marked  cranberry  fruiting  failure  on  account  of  bumble- 
bee scarcity  would,  perhaps,  be  surprising,  as  it  has  been 
shown  by  experiment  that  the  honey  bee  is  efficient  as  a 
fertilizing  agent  for  this  fruit. 
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External  Anatomy. 

Integument. 

The  chitinous  covering  of  these  insects  is  very  hard  and 
firm  in  all  groups,  species  and  castes.  There  are  consider- 
able differences  in  it’s  toughness,  however.  Species  of  the 
genus  Psithyrus  have  a noticeably  tougher  covering  than 
have  those  of  Bombus  in  the  same  sex.  In  Bombus , the  queen 
always  has  a thicker  integument  than  that  of  the  workers 
and  males. 

The  plates  of  the  head  and  also  of  the  thorax  are  more  or 
less  solidly  fused  together  so  as  to  make  these  portions  of 
of  the  body  very  rigid.  The  abdomen  is  quite  flexible  be- 
cause the  intersegmental  membranes  allow  for  considerable 
movement,  but  each  separate  segment  is  in  itself  quite 
rigid,  though  there  is  enough  spring  in  the  dorsal  and  ventral 
plates  to  allow  for  considerable  lateral  compression,  under 
pressure,  of  this  region  of  the  body. 

Most  of  the  external  surface  of  the  integument  is  very 
thickly  punctate.  These  punctures  are  the  places  of  origin 
of  the  hairs  which  form  the  clothing.  There  are  several 
kinds  of  these  hairs  and  there  is  a great  difference  in  the 
relative  fineness  and  coarseness  of  these  different  kinds. 
There  is  a corresponding  variation  in  the  size  of  the  punc- 
tures which  give  settings  to  the  hairs.  The  principal  integu- 
mental  appendages  may  be  classified  as  follows  : 

1.  Minute  unbranched  hairs,  found  principally  on  and  around  the 
eyes,  on  the  antennae,  on  the  wings,  on  the  mandibles,  on  the  region 
in  front  of  that  bearing  the  long  branched  hairs  on  each  abdominal 
segment  and  on  the  spathae  of  the  genitalia  of  the  male. 

2.  Longer  unbranched  hairs,  found  mainly  on  the  tongue,  on  the 
maxillae,  on  each  abdominal  segment  in  front  of  the  longer,  branched 
hairs  and  on  the  sting  palpi. 

3.  Minute  branched  hairs,  present  mostly  on  the  legs  (especially  the 
tarsi),  on  the  apex  of  theepipygium  and  hypopygium,  around  the  eyes, 
on  the  propodeum,  on  the  labrum  and  on  the  genitalia  of  the  male. 

4.  Long,  coarse  hairs  with  short  branches  (fig.  18).  These  hairs 
make  up  most  of  the  pile  on  the  dorsum  of  the  abdomen.  They  are 
also  strongly  intermixed  on  the  thorax  and  on  the  head  with  the  kind 
next  described.  They  make  up  most  of  the  long  pile  on  the  legs,  in- 
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eluding  the  corbicular  fringes,  and  are  present  to  some  extent  on  the 
venter  of  the  abdomen  and  on  the  sting  palpi.  These  hairs  vary 
greatly  in  length  and  fineness  between  different  species.  They  grade, 
on  the  tibiae,  completely  into  the  long  slender  spines  described  under 
number  eight  below. 

5.  Long  hairs  with  long  branches  (fig.  29).  These  hairs  are  shorter 
and  finer  than  the  long  branched  hairs  just  described,  and  are  thor- 
oughly intermixed  with  them  on  the  head  and  thorax.  On  these  por- 
tions of  the  body,  they  are  with  some  species,  of  a different  color  from 
that  of  the  coarser  kind  ( e . g.}  occiput  and  dorsum  of  thorax  of  but- 
teli , handlirschi,  melanopygus , mixtus,  sitkensis  and  volucelloides) , 
though,  as  a rule,  the  two  kinds,  wherever  present  together  on  the 
same  part  of  the  integument,  are  for  the  most  part  of  the  same  color. 
When  the  two  kinds  are  of  different  colors,  the  longer  coarser  kind  is 
much  the  darker,  and  the  general  color  resulting  from  the  mixture  of 
the  two  is  grayish. 

These  hairs  with  long  branches  are  also  present  to  some  extent  on 
the  venter  of  the  abdomen,  on  the  proximal  ends  of  the  legs,  on  the 
tarsi,  and  in  the  corbicular  fringes,  being  everywhere  mixed  with  the 
coarser  kind.  Almost  every  gradation  between  these  two  kinds  is 
present,  but  these  gradations  are  neither  numerous  nor  conspicuous. 

6.  Minute,  unbranched  hairs  with  flat,  strongly  widened  and  truncate 
distal  ends.  These  hairs  are  confined  to  the  hind  femora  and  tibiae, 
clothing  the  entire  inner  faces  of  the  latter,  but  being  present  only  on 
the  distal  halves  of  the  inner  faces  of  the  former. 

7.  Minute  spines  with  conical  bases.  These  are  found  only  on  the 
wings  and  are,  for  the  most  part,  confined  to  those  portions  distad  of 
(beyond)  or  behind  the  veins. 

8.  Long  and  slender  acicular  spines.  These  are  to  be  found  almost 
entirely  on  the  front  and  middle  tibiae  and  on  the  metatarsi  and  they 
are  the  most  numerous  of  all  the  spines  present  on  those  parts  of  the 
body.  There  are  all  gradations  between  these  spines  and  those  next 
described. 

9.  Powerful  spines  with  blunt  points,  borne  on  the  distal  ends  of  all 
the  tarsal  segments  except  the  last  and  on  the  front  sides  of  the  hind 
metatarsi. 

10.  Stout,  flattened  and  somewhat  curved  spines  placed  in  a single 
transverse  row  on  the  distal  end  of  each  hind  tibia  of  the  queen  and 
worker.  Species  of  Psithyrus  do  not  have  these  spines.  See  figs.  12 
and  48. 

11.  Compound  spines.  Two  of  these  are  present  on  the  distal  end 
on  each  hind  tibia  and  one  on  the  distal  end  of  each  front  and  each 
middle  tibia  in  all  groups  and  castes  (figs.  12,  20  and  48).  All  of  these 
spines  are  laterally  denticulate  or  spinulate.  This,  together  with  the 
fact  that  they  are  the  largest  spines  which  bumblebees  have  and  are 
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obviously  in  a class  by  themselves,  is  our  reason  for  calling  them,  as  a 
class,  “compound  spines.”  These  spines  have  evidently  been  de- 
veloped to  perform  special  functions,  and  they  will  be  discussed  else- 
where. 

The  surfaces  of  movable  chitinous  plates,  which  are  partially  or 
entirely  lapped  by  other  plates,  are  usually  more  or  less  striate  or 
reticulate  on  the  covered  portions.  This  is  principally  true  of  the  plates 
of  the  abdomen,  including  the  spathae  of  the  male  genitalia  (figs.  148, 
152,  153,  155  and  174).  Various  parts  of  the  legs  are  very  finely  reticu- 
lated, and  this  reticulation  is,  on  some  parts,  mixed  in  with  the  punc- 
tures. 

Black,  yellow,  ferruginous  and  white  make  up  the  list  of 
general  bumble-bee  colors.  Brown  pile  is  sometimes  very 
noticeable  with  poor  specimens  and  is,  to  a slight  extent, 
always  present.  This  color  does  not  appear  to  be  normal, 
as  a rule,  for  the  pile  (dorsum  of  abdomen  of  handlirschi  is 
an  exception  to  this  and  there  are  some  others)  and  is,  doubt- 
less, usually  the  result  of  a failure  in  complete  color  develop- 
ment on  the  part  of  normally  black  hair.  It  is,  however, 
perhaps  the  most  common  color  seen  in  the  wings,  though 
these  organs  are  sometimes  nearly  hyaline.  Very  dark  brown 
wings  usually  have  violaceous  reflections  also. 

Black  is  the  most  universal  of  the  bumble-bee  colors.  The 
visible  portions  of  the  integument  of  the  main  body  seg- 
ments, in  undissected  specimens,  are,  as  a rule,  almost  en- 
tirely of  this  color. 

Very  few  species  ( handlirschi ) fail  to  have  a noticeable 
amount  of  black  pile  either  on  the  main  part  of  the  body  or 
on  the  legs.  As  far  as  the  clothing  is  concerned,  this  color 
is  most  constant  and  universal  on  the  legs,  on  the  venter 
and  on  the  cheeks  behind  the  eyes.  It  is  also  present  on  the 
two  apical  dorsal  abdominal  segments,  on  the  dorsum  of  the 
thorax  between  the  bases  of  tbe  wings,  and  on  the  frons  on 
a very  large  percentage  of  the  New  World  species.  It  is 
probably  least  often  present  in  any  amount  on  the  anterior 
portion  of  the  thoracic  dorsum. 

Next  to  black,  yellow  is  the  leading  color.  While  present 
to  a greater  or  less  extent  on  most  species,  it  is  entirely 
absent  with  some  (e.  g. — dahlbomii>  funebris , handlirschi , 
rubicundus,  volucelloides) . It  is  probably  most  constantly 
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present  on  the  anterior  part  of  the  dorsum  of  the  thorax.  It 
is  least  often  found  on  the  legs  (the  very  proximal  ends  per- 
haps excepted),  on  the  cheeks  behind  the  eyes,  on  the  venter 
and  on  the  apical  abdominal  segment.  This  color  shows 
considerable  variation  in  shade  between  different  species, 
being  whitish  on  some  while  on  others  it  is  deep  golden. 
On  most  species,  however,  this  color  is  light,  approaching 
the  color  of  straw. 

Next  to  white,  ferruginous  is  the  least  prevalent  color  ex- 
hibited by  bumble-bee  pile.  This  color  is  usually  confined 
mostly  to  the  dorsum  of  the  abdomen,  being  most  often 
present  on  the  middle  or  the  apical  segments.  The  corbicu- 
lar  fringes  are  more  or  less  ferruginous  in  many  species.  A 
few  species  have  a considerable  amount  of  pile  of  this  color 
on  the  thorax  ( dahlbomii , ephippiatus , handlirschi , rubicun- 
dus) . Two  species  ( dahlbomii  and  rubicundus ) even  have  a 
large  amount  on  the  head.  This  color  varies  much  in  shade 
not  only  between  different  species,  but  also,  though  to  a less 
extent,  between  individuals  of  the  same  species.  The  range 
is  from  a shade  approaching  very  near  to  pale  yellow  to  an 
almost  cupreous  color. 

White  is  the  least  prevalent  of  the  general  colors  of  bum- 
ble-bee pile.  As  a rule,  it  is  confined  to  the  apical  half  of 
the  dorsum  of  the  abdomen.  A few  species  have  it,  to  a 
considerable  extent,  on  the  dorsum  of  the  thorax  (e.  g. — 
appositus  and  funebris) . White  or  whitish  pile  is  noticeably 
present  on  the  head  of  appositus , borealis  and  edwardsii.  Pile 
of  a gray  or  cinereous  color  is  present  on  some  parts  of  the 
body  of  some  species  as  has  already  been  noted  under  the 
description  of  the  various  integumental  appendages. 

The  various  species  may  be  classified  according  to  the 
coloration  of  their  pile  under  the  following  heads  : 

1.  Unicolorous.  Entirely  black  species  of  which  there  are  but  few 

(, kohli , niger,  etc.). 

2.  Bicolorous.  These  are  as  follows: 

(a)  black  and  yellow  (e.  g. — impatiens , morrisoni , sonorus) . 

(b)  black  and  ferruginous  (e.  g. — dahlbomiiy  dolichocephalus) . 

(c)  black  and  white  (e.  g.— funebris). 
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3.  Tricolorous.  These  are  as  follows  : 

(a)  black,  yellow  and  ferruginous  (e.  g. — huntii,  pulcher). 

(b)  black,  yellow  and  white  (e.  g. — appositus , robustus). 

(c)  black,  cinereous  and  white  (e.  g. — volucelloid.es). 

(d)  black,  ferruginous  and  white  (e.  g. — coccineus). 

(e)  cinereous,  ferruginous  and  brown  (e.  g. — handlirschi) . 

4.  Quadric oloro us.  Very  few  species,  the  colors  being  : 

(a)  black,  yellow,  ferruginous  and  white  (e.  g. — sulfuratus) . 

(b)  black,  white,  ferruginous  and  cinereous  (e.  g. — butteli). 

Of  the  New  World  species,  the  largest  number  are  tri- 
colorous and,  of  these  tricolorous  forms,  the  “black,  yellow 
and  ferruginous”  ones  outnumber  all  the  others  by  more 
than  two  to  one.  Next  in  numbers  to  the  “black,  yellow 
and  ferruginous  ” species  are  the  “black  and  yellow”  ones 
of  the  bicolorous  series,  these  outnumbering  by  two  to  one 
all  the  others  of  that  series.  The  coloration  of  the  male  is, 
in  some  species,  strikingly  different  from  that  of  the  females 
and,  in  Bom  bus,  there  is  also  sometimes  a considerable  dif- 
ference in  this  respect  between  the  worker  and  the  queen. 

Head  (fig.  53). 

The  hypognathous  head  is  of  good  length  and  thickness, 
but  is  rather  narrow  in  comparison  with  that  of  most  other 
bee  families.  Its  usual  form  might,  perhaps,  be  best  de- 
scribed as  sub-triangular.  There  is,  however,  great  varia- 
tion in  its  shape  among  the  various  species,  it  being  rather 
strongly  rotund  in  some,  while  in  others  it  is  elongate  tri- 
angular. This  varying  shape  of  the  head  is  of  considerable 
value  in  classification,  especially  as,  within  each  natural 
group  of  species,  it  is  more  or  less  constant  and  character- 
istic. In  profile,  the  head  appears  somewhat  convex  in  front. 

The  different  sclerites  forming  the  head  are  so  completely 
fused  as  to  be  indistinguishable,  and  we  can  therefore  desig- 
nate the  regions  of  the  head  only  in  a general  way.  The 
occiput  is,  in  this  paper,  considered  to  extend  from  the  neck 
(junction  of  head  with  pronotum)  up  and  over  the  occipital 
ridge  and  forward  to  the  supra-orbital  line  (the  line  tangent 
to  the  extreme  upper  ends  of  the  eyes.  It  is  shorter  in  some 
species  than  in  others  because  of  the  greater  upward  exten- 
sion of  the  eyes  in  all  castes  of  those  species. 
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The  vertex  is  considered  as  extending  from  the  occiput 
half-way  down  to  the  supra-antennal  line  (the  line  tangential 
to  the  upper  sides  of  the  antennal  attachments).  While  the 
occiput  appears  to  provide  no  good  classification  characters 
aside  from  its  varying  length  and  the  color  of  its  pile,  the 
variable  position  of  the  ocelli  on  the  vertex  of  all  castes  is 
of  much  assistance  in  marking  the  limits  of  certain  groups 
of  species  which  have  been,  in  this  paper,  placed  together  in 
the  subgenus  Bombias  for  reasons  given  in  another  place. 
This  character  is  also  useful,  to  a considerable  extent,  in  the 
separation  of  the  different  species  of  these  groups.  With 
the  males  of  the  Bombias  species,  the  vertex  is  usually  more 
or  less  narrowed  toward  the  occiput.  The  frons  extends 
from  the  vertex  to  the  clypeus  and  also,  in  triangular  exten- 
sions, down  on  each  side  of  the  clypeus  to  the  malar  space. 
A median  groove  extends  from  the  middle  ocellus  down  to  the 
upper  portion  of  the  frons.  There  is  a short  carina  between 
the  antennal  insertions.  Aside  from  the  color  of  its  pile,  the 
frons  appears  to  be  without  value  in  classifying  species.  The 
clypeus  is  a trapeziform  plate  occupying  the  lower  portion 
of  the  front  of  the  head.  It  is  marked  off  from  the  frons  by 
quite  strong  sutures.  It’s  surface  is  rather  strongly  convex 
and  the  labrum  is  attached  to  its  lower  margin.  This  plate 
is  of  some  taxonomic  value  as  its  punctation  varies  greatly 
between  different  species,  though  it  is  apparently  very  con- 
stant within  species  and  sex  limits.  The  clypeus  of  the 
males  is  usually  well  covered  with  hair,  while  that  of  the 
females,  in  Bombus  at  least,  is  mostly  naked.  The  compara- 
tively smooth  and  hairless  area  between  the  lower  end  of 
the  eye  and  the  base  of  the  mandible,  on  each  side  of  the 
head  is,  in  this  paper,  called  the  “ malar  space.”  This  region 
is  probably  made  up  partly  from  an  extension  of  the  frons 
and  partly  from  a forward  extension  of  the  gena.  It  varies 
greatly  in  length  between  different  species  and  is  of  much 
taxomomic  value.  The  sides  of  the  head,  behind  the  eyes, 
are  known  as  the  cheeks  or  genae.  There  is  no  line  of 
demarcation  between  the  genae  and  the  occiput,  the  mutual 
limits  of  these  plates  being  indefinite.  The  cheeks  are 
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widest  behind  the  upper  halves  of  the  eyes  and  are  much 
narrowed  toward  the  mouth ; they  have  little  taxonomic 
value. 

The  appendages  of  the  head  will  be  considered  in  detail 
separately. 

Antenna  (figs.  19,  21,  23,  25  and  27). — These  organs  are 
inserted  upon  the  front  part  of  the  head  opposite  the  middle 
of  the  eyes.  These  insertions  are  usually  a little  nearer  to 
each  other  than  they  are  to  the  eye  margins,  but  in  some 
males  (Bombias)  they  are  nearer  to  the  eyes  than  to  each 
other.  The  basal  portion  or  bulb  of  the  proximal  segment 
or  scape  articulates  with  the  head  in  a socket.  This  bulb 
has  a slightly  smaller  diameter  than  does  the  main  portion 
of  the  scape  where  it  is  thickest.  There  is  a strong  con- 
striction between  the  bulb  and  the  rest  of  the  scape,  the  most 
of  the  narrowing  being  on  one  side  (figs.  21  and  27).  The 
scape  is  much  the  longest  segment  of  the  antenna.  The  com- 
parative lengths  of  the  scape  and  the  flagellum  (the  rest  of 
the  antenna  without  the  second  segment)  do  not  appear  to 
vary  greatly  among  the  females  of  different  species,  but, 
among  the  males,  they  do  vary  very  considerably.  The  scape 
is  fully  two-thirds  as  long  as  the  eye.  It  is  thickest  toward 
either  end.  The  flagellum  is  usually  carried  at  an  angle 
with  the  scape,  thus  forming  what  is  known  as  a geniculate 
antenna.  The  second  antennal  segment  is  known  as  the 
pedicel.  This  segment  is  by  far  the  shortest  of  all  the  an- 
tennal segments.  Its  apical  portion  is  usually  sub-globular, 
but  it  is  more  or  less  constricted  basad.  The  flagellum  con- 
sists of  ten  segments  in  the  females  and  eleven  in  the  males. 
These  segments  vary  considerably  in  length  between  the 
males  of  the  vario'us  species  and  between  the  two  sexes. 
The  first  segment  always  gradually  increases  in  diameter 
more  or  less  from  the  proximal  to  the  distal  end.  The  rela- 
tive lengths  of  the  first  three  segments  are  of  considerable 
value  in  classification.  The  terminal  segment  (fig.  58)  is 
always  compressed  or  flattened  more  or  less  apically  so  as 
to  appear  wedge-shaped  when  viewed  laterally.  The  middle 
segments  are  usually  straight  and  cylindrical,  but  in  the  an- 
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tennae  of  some  males  are  somewhat  curved  from  end  to  end. 
The  term  “ arcuate  ” is  used  to  express  this  curved  condition 
(fig.  17).  In  some  males,  the  segments  of  the  flagellum  are 
rather  strongly  convex  on  one  side  so  as  to  produce,  for  that 
side  of  the  flagellum  as  a whole,  a condition  which,  in  this 
paper,  is  described  as  “ crenate  ” (fig.  23).  The  males  of  B. 
mixtus  are  peculiar  in  having  a noticeable  tuft  of  hair  on  the 
same  side  of  nearly  all  the  segments  of  the  flagellum  (fig.  19) ; 
the  tufts  on  the  basal  segments  being  longer  and  much  more 
noticeable  than  those  on  the  apical  ones.  This  species  ex- 
cepted, neither  the  flagellum  nor  the  pedicel  bear  long  hairs  ; 
though  such  hairs  are  present  on  the  scape  more  or  less. 
Minute  ferruginous  hairs  are  very  numerous  over  practically 
the  entire  flagellum  and  pedicel.  Mixed  in  with  these  hairs 
on  one  side  of  all  the  segments  of  the  flagellum,  except  the 
first  two,  are  shallow  elliptical  depressions  or  pits  in  the  an- 
tennal integument.  These  pits  are  scattered  over  about  half 
the  surface  of  these  segments.  They  are  also  present  on  a 
small  area  on  one  side  of  the  apical  portion  of  the  second 
segment.  Each  of  these  depressions  appears  to  be  either 
lined  or  covered  with  a silvery  scale  or  membrane.  Figure 
56  shows  the  outlines  of  several  of  these  pits  with  the  smaller 
hair  punctures  mixed  in  with  them.  These  depressions  may 
be  sense  organs.  They  are  present  in  all  species  and  castes. 

Organs  of  Vision. 

Eyes. — The  compound  eyes  are  usually  and  narrow  with 
rounded  ends,  and  are  placed  antero-laterally  on  the  head. 
They  follow  to  some  extent  the  curvature  of  the  sides  of  the 
head  and  are,  therefore,  themselves  convex  aud  usually  some- 
what arcuate  from  end  to  end.  In  some  males  ( Bombias 
spp.),  they  are  greatly  widened,  lengthened  and  swollen  and 
very  convex,  bulging  out  from  the  sides  and  the  top  of  the 
head.  The  proportional  length  of  the  eyes  varies  very  con- 
siderably between  Psithyrus,  the  subgenus  Bombas  and  the 
subgenus  Bombias  and  also  between  various  species  of  the 
latter  subgenus.  It  is  least  in  Psithyrus  and  greatest  in 
Bombias.  The  elongation  of  the  longer  eyes  is  effected  by 
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an  extension  of  their  upper  ends.  This  extension  encroaches 
on  the  occiput.  For  this  reason,  the  occiput  of  Bombias  spe- 
cies is,  as  a rule,  noticeably  shorter  than  that  of  Psithyrus 
and  the  subgenus  Bombus.  The  females  of  Psithyrus  have 
noticeably  shorter  eyes  than  those  of  any  Bombus  females  of 
equal  size.  The  eyes  of  Psithyrus  males  are  also  somewhat 
shorter  but  not  as  noticeably  so  as  those  of  the  females.  As 
a rule,  a few  minute  simple  hairs  may  be  found  scattered 
over  the  surface  of  the  eyes.  In  freshly  emerged  specimens 
the  eyes  are  often  noticeably  hairy,  particularly  in  the  males. 
These  hairs  are  attached  between  the  facets.  The  eyes  are 
often  of  nearly  the  same  color  as  the  surrounding  integu- 
ment, but  usually  they  are  much  lighter  and  of  a color  that 
might,  perhaps,  be  best  described  as  light  silvery  brown  or 
pale  smoky  gray.  They  are  also  sometimes  irregularly 
mottled  more  or  less. 

Ocelli. — These  organs  are  three  in  number  and  are  ar- 
ranged in  a curved  line  on  the  vertex.  Their  position  in 
relation  to  the  eye  margins  and  to  the  supra-orbital  line  is 
greatly  affected  by  the  amount  of  extension  of  the  upper  ends 
of  the  faceted  eyes.  In  some  forms  ( Psithyrus  and  Bom- 
bus) they  are  either  tangent  to  or  on  the  supra-orbital  line, 
and  the  lateral  ones  are  as  far  from  the  eye-margins  as 
they  are  from  each  other.  In  others  ( Bombias  spp.),  they 
are  far  below  the  supra-orbital  line  and  the  lateral  ones,  in 
some  males,  almost  touch  the  eyes.  The  ocelli  are  notice- 
ably larger  in  proportion  to  the  size  of  the  individuals,  in  both 
females  and  males  of  many  species  of  Bombias  than  they  are 
in  any  species  either  of  Psithyrus  or  of  the  subgenus  Bombus 
known  to  the  writer.  These  organs  are  sometimes  black 
like  the  surrounding  integument,  but  usually  they  are  some- 
what yellowish.  They  are  never  as  light  as  the  usual  color 
of  the  faceted  eyes.  The  surface  of  the  integument  near 
them  is,  for  the  most  part,  but  slightly  punctate. 

Mouth  Parts. 

Of  these  organs,  only  the  labrum  and  the  mandibles  ap- 
pear to  present  characters  of  any  value  in  the  determination 
of  species.  The  other  parts  will  not,  therefore,  be  con- 
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sidered  here  in  detail.  They  are  in  general  much  like  those 
of  the  honey  bee,  but  the  tongue  and  maxillae  are  much 
longer  than  in  Apis,  the  former,  when  fully  extended,  reach- 
ing back  to,  or  often  even  considerably  beyond,  the  middle 
of  the  abdomen.  The  labial  palpi  are  four  segmented  and 
the  maxillary  palpi  normally  two  segmented. 

Labrum  (figs.  51,  103,  107  and  114). — This  organ  is  of 
some  assistance  in  classification.  In  Bombus , it  is  transversely 
oblong  in  general  form  in  all  castes.  The  males  of  Psithyrus 
are  like  Bombus  in  this  regard,  but  in  the  females  of  that 
genus  the  labrum  is  rather  strongly  triangular  in  general 
outline  (fig.  103).  The  side  margins  are  always  outcurved. 
Th$  line  of  attachment  with  the  clypeus  is  always  nearly 
straight  in  the  middle  and  in  Bombus  usually  bends  forward 
(away  from  the  clypeus)  somewhat  on  each  side.  The  apical 
margin  is  most  often  nearly  straight,  but  it  may  bend  either 
outward  ( Psithyrus  females  and,  to  a less  degree,  some  other 
forms)  or  inward  (fig.  114).  If  the  labrum  of  the  females 
of  some  species  (e.  g. — consimilis , perpexus ) is  detached, 
mounted  and  examined  with  a microscope  or  even  with  a 
good  hand  lens,  looking  toward  a strong  light,  a conspicuous 
light  “ translucent  area  ” will  be  seen  near  each  end.  Psi- 
thyrus and  the  males  of  Bombus  do  not  have  these  areas.  In 
many  species  of  Bombus  they  are  also  partially  or  entirely 
obliterated  in  the  females  (queens  and  workers).  In  the 
females  (queens  and  workers)  of  Bombus , the  labrum  bears 
a noticeable  median  transverse  shelf-like  projection  or  carina 
(fig.  114)  near  its  apical  margin.  Each  end  of  this  carina 
ends  in  a somewhat  elevated  area.  These  areas  are  called 
“ tubercular  areas  ” and  “ tubercle-like  areas  ” in  the  various 
specific  descriptions  in  this  paper.  These  areas  vary  in  their 
amount  of  elevation  in  different  species,  and  they  usually 
consist  of  an  irregularly  circular,  moderately  elevated,  and 
rounded  ridge  enclosing  a more  depressed  area.  Between 
these  “tubercular  areas”  and  above  the  carina,  the  surface 
is  usually  more  or  less  strongly  depressed.  In  Psithyrus 
females  this  surface  structure  of  the  labrum  is  often  consider- 
ably modified.  The  transverse  carina  is  sometimes  reduced 
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to  a rather  sharp  apical  tubercule  and  each  tubercular  area 
is  sometimes  represented  by  a similar  rather  acute  tubercle. 
The  labrum  of  the  Psithyrus  female  is,  therefore,  often 
noticeably  trituberculate,  the  tubercles  being  arranged  in  a 
triangle.  The  males  of  neither  Bombus  nor  Psithyrus  have 
any  carina  or  “ tubercular  areas  ” or  tubercles  on  the  labrum. 
In  both  genera  and  in  all  castes  the  surface  of  the  labrum  is 
more  or  less  strongly  punctate.  Where  “ tubercular  areas  ” 
are  present  their  depressed  portions  are  comparatively 
smooth. 

Mandibles. — In  the  females,  these  organs  are  well  devel- 
oped and  appear  moderately  powerful.  They  are  broad 
toward  the  base  and  apex,  but  are  narrowed  considerably 
in  the  middle.  In  all  the  New  World  species  of  Bombus , the 
apex  of  the  female  mandible  is  normally  either  three-  or  four- 
toothed. Freaks  of  species  with  normally  four-toothed  man- 
dibles sometimes  have  them  five-toothed  (fig.  37).  In  the 
three-toothed  mandibles,  the  two  teeth  on  the  front  side  are 
small  and  more  or  less  acute  (fig.  41.  T.  1 and  T.  2)  and 
the  third  tooth  (T.  3)  is  very  broad  and  forms  the  greater 
part  of  the  biting  edge.  In  four-toothed  mandibles,  the 
fourth  tooth  (T.  4)  is  a small  tooth  on  the  hind  side.  Many 
species  have  mandibles  showing  a partial  gradation  between 
the  three-  and  four-toothed  condition  (fig.  45).  In  Bombias 
(fig.  30) , the  hind  side  of  the  biting  edge  of  the  female  (queen 
and  worker)  mandible  is  more  extended  distally,  in  compari- 
son with  the  front  side,  than  it  is  in  the  subgenus  Bombus 
(fig.  45).  In  Psithyrus  females,  this  hind  side  of  the  biting 
edge  is  very  greatly  extended  (figs.  46  and  49)  and  is  much 
more  acutely  rounded  than  in  the  genus  Bombus.  The  man- 
dibles of  female  Psithyri  are  not  distinctly  toothed.  The 
biting  edge,  however,  usually  has  a single  notch.  The  outer 
faces  of  the  mandibles  of  both  genera  are  convex  and  marked 
by  alternating  longitudinal  ridges  and  grooves,  the  grooves 
being  lined  to  a considerable  extent  with  a very  short  and 
fine,  usually  ferruginous  pubescence.  The  inner  faces  of  their 
distal  halves  are  strongly  concaved  and  smooth  except  for  a 
single  curved  ridge  which  runs  from  the  front  margin  over 
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two-thirds  of  the  way  across  toward  the  hind  end  of  the 
biting  edge.  The  mandibles  of  the  male  are  bidentate  in 
both  genera,  the  front  tooth  being  the  smaller,  and  in  most 
species  they  are  heavily  beardered  on  their  outer  faces,  espe- 
cially toward  their  bases  (figs.  33  and  38). 

Thorax . (Figs.  1 and  2). 

The  apparent  thorax,  as  in  most  other  Hymenoptera,  in- 
cludes, in  addition  to  the  thorax  of  other  insect  orders,  the 
first  abdominal  segment.  This  segment  and  the  plates  of 
the  meta-  and  mesothorax  and  the  pronotum  are  firmly  joined 
together  and  form  a box,  the  parts  of  which  are  practically 
immovable  in  relation  to  one  another.  This  box  is  as  wide 
(from  side  to  side)  as  it  is  long  (from  front  to  rear)  and 
wider  than  it  is  deep  (dorso-ventrally).  Viewed  posteriorly 
or  anteriorly  (with  the  head  and  abdomen  removed),  it  ap- 
pears nearly  round.  Viewed  laterally,  it  appears  nearly  tri- 
angular. 

The  most  striking  features  of  the  thorax  are  the  following : 
(1)  The  great  development  of  the  mesonotum  and  meso- 
pleura  is  accompanied  by  a great  reduction  of  all  the  sterna 
and  of  the  metathorax.  (2)  The  lateral  and  ventral  parts 
of  the  prothorax  are  suspended  loosely  in  a large  membran- 
ous area  which  is  continuous  anteriorly  as  the  neck.  They 
thus  form  a sort  of  suspensorium  for  the  front  legs,  which  is 
easily  detached  from  the  rest  of  the  thorax.  (3)  The  pro- 
notum is  solidly  attached  to  the  anterior  edge  of  the  meso- 
thorax, and  its  lateral  parts  extend  downward  till  they  meet 
on  the  venter  behind  the  prosternum.  (4)  The  post-notum 
(post-scutellum)  of  the  mesothorax  is  entirely  invaginated 
into  the  cavity  of  the  thorax,  thus  being  invisible  externally, 
and  is  reduced  to  the  form  of  two  lateral  arms  of  the  large 
internal  postphragma. 

Having  considered  the  general  appearance  and  make-up 
of  the  thorax,  we  may  now  proceed  to  a more  detailed  de- 
scription of  it. 

Prothorax. — The  head  is  attached  to  the  thorax  by  means 
of  a very  flexible  membrane.  The  place  of  attachment  on 
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the  head  is  located  at  the  center  of  a circular  concavity  which 
permits  of  a free  movement  of  the  head  on  the  body.  The 
occipital  foramen  is  rectangular  or  rounded  in  general  form, 
its  long  axis  being  the  vertical  one.  The  anterior  ends  of 
the  two  episterna  of  the  prothorax  forms  knobs  which  loosely 
articulate  with  the  occipital  region  of  the  head.  The  neck 
membrane  on  the  dorsal  side  is  attached  to  the  lower  sur- 
face of  the  pronotum. 

The  pronotum  is  so  separated  from  the  rest  of  the  pro- 
thorax that  it  almost  appears  to  belong  to  a separate  seg- 
ment. It  forms  a collar  completely  encircling  the  front  of 
the  mesothorax  and  extends  backward  on  each  side  in  the 
form  of  a large  lobe  which  reaches  the  tegulae.  This  lobe 
acts  as  a protective  shield,  covering  the  first  thoracic  spira- 
cle. The  notum  is  divided  by  a transverse  groove  or  depres- 
sion into  an  anterior  and  a posterior  part.  The  former  is 
sometimes  called  the  scutum  and  the  latter  the  scutellum. 
The  scutellum  is  densely  pilose,  but  the  scutum  has  very 
much  less  hair.  The  propleura  are  large,  oblong  plates, 
presenting  both  lateral  and  ventral  surfaces.  They  are  re- 
tracted beneath  the  notum  so  as  to  be  at  most  only  partly 
visible  laterally.  Each  pleuron  appears  to  be  made  up  of  a 
single  piece,  which  is  apparently  the  episternum.  The  pros- 
ternum is  a small,  partly  invaginated  plate.  It  is  widest  in 
the  middle  and  narrows  to  an  acute  angle  both  in  front  and 
behind.  Its  surface  is  often  longitudinally  striate  in  the 
middle. 

Mesothorax. — The  mesonotum  consists  of  three  plates.  Of 
these  plates,  only  two,  the  scutum  and  the  scutellum,  are 
visible  with  the  plates  in  their  natural  position.  The  scutum 
is  the  large  anterior  plate  which  extends  from  the  pronotum 
back  to  opposite  the  bases  of  the  hind  wings.  Its  anterior 
corners  reach  under  the  prothoracic  lobes  slightly.  It  has  a 
very  narrow  strip  on  each  side  which  appears  to  be  partially 
separated  from  the  main  part  by  a suture.  The  scutum,  as 
a whole,  is  widest  anteriorly.  Its  front  margin  curves  for- 
ward somewhat ; the  side  margins  are  somewhat  incurved 
and  the  hind  margin  is  broadly  curved  backward.  Its  sur- 
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face,  as  a whole,  is  thickly  and  coarsely  punctate  and  densely 
pilose.  A little  behind  the  center,  however,  there  is  a less 
punctate  area,  a small  part  of  it  usually  being  entirely  smooth. 
As  the  hairs,  which  form  the  pile,  arise  from  the  punctures, 
this  smoother  area  is  usually  more  or  less  naked.  From  this 
area  a single  fine  median  stria  runs  forward  to  the  anterior 
margin.  Somewhat  less  than  half  the  way  from  the  side 
margin  to  the  middle  line  and  about  midway  between  the 
front  and  hind  margins,  on  each  side,  is  a short  groove  or 
stria.  These  lateral  striae  are  known  as  the  parapsidal 
grooves.  The  pile  on  the  hind  part  of  the  scutum,  between 
the  bases  of  the  wings,  is  often  of  a strikingly  different  color 
from  that  on  the  front  part  and  on  the  scutellum,  so  that  it 
forms  a very  noticeable  transverse  band.  This  band  is,  in 
this  paper,  called  the  “ inter-alar  band” 

The  scutellum  lies  behind  the  scutum  and  is  separated 
from  it  by  a very  distinct  suture.  It  is  less  than  half  as  large 
as  the  scutum.  It  overhangs  the  middle  of  the  metanotum  be- 
hind. It  has  two  small  latero-anterior  areas,  which  are  parti- 
ally separated  from  the  median  area  by  sutures.  It  is  lunate 
in  form,  both  the  front  and  the  hind  margins  being  curved 
backwards.  Most  of  its  surface  is  densely  punctate,  but  it 
is  much  less  so  on  the  medio-anterior  portion  and  on  a me- 
dian line  running  backward  nearly  to  the  hind  margin.  Ex- 
cept on  this  less  punctate  portion,  it  is  densely  pilose.  If 
the  mesonotum  is  separated  from  the  rest  of  the  thorax,  a 
large  posterior  internal  part  is  found  attached  by  two  lateral 
arms  to  the  scutellum.  This  structure  does  not  show  on  the 
surface  at  all.  As  Mr.  R.  E.  Snodgrass,  in  his  splendid 
work  on  the  anatomy  of  the  honey  bee  (Technical  Series, 
No.  18,  U.  S.  Department  of  Agriculure,  1910,  p.  55)  has 
shown,  it  is  the  representative  of  the  post-scutellum  and  its 
phragma. 

The  mesopleura  are  very  large  and  make  up  most  of  the 
sides  of  the  thorax.  Below,  they  are  completely  fused  with 
the  mesosternum,  with  no  suture  to  indicate  the  limits  of  the 
latter.  Above,  they  reach  the  bases  of  the  wings.  Each 
mesopleuron  is  made  up  of  a small  double  upper  plate,  known 
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as  the  epimeron,  and  a large  lower  plate,  called  the  epister- 
num.  A distinct  sinuous  suture  separates  these  two  plates. 
This,  the  pleural  suture,  does  not  reach  more  than  half-way 
from  the  wing  base  to  the  base  of  the  middle  leg.  The  sur- 
face of  the  mesopleuron  is  densely  punctate  and  pilose.  The 
sternal  region  is  somewhat  infolded  longitudinally  in  the 
middle.  In  the  middle  of  this  infolding  there  is  a fine  longi- 
tudinal elevated  line.  Between  this  sternal  region  and  the 
ventral  ends  of  the  pronotum  is  a small  transverse  membrane- 
ous area. 

Metathorax. — This  part  of  the  thorax  consists  of  a very 
narrow  series  of  plates  compressed  between  the  mesothorax 
and  the  median  segment  or  propodeum.  The  metanotum 
is  a single,  narrow,  transverse  sclerite,  widening  on  the 
sides  where  it  carries  the  wings.  Its  middle  portion  is  over- 
hung and  partially  concealed  by  the  scutellum  of  the  meso- 
thorax. A slanting  groove  appears  to  separate  the  lateral 
portions  of  this  plate  from  the  middle  portion.  These  lateral 
portions  are  densely  punctate  and  rather  heavily  pilose,  while 
the  middle  portion  is  comparatively  smooth  and  bears  only 
a small  amount  of  short  hair. 

The  metapleuron  consists  of  an  upper  and  somewhat  ante- 
rior plate,  supporting  the  hind  wing,  and  a lower  and  poste- 
rior plate,  carrying  the  hind  leg.  The  upper  plate  is  elon- 
gate-oval in  shape  and  its  surface  is  densely  punctate ; it  is 
moderately  densely  pilose.  The  main  part  of  the  lower  plate 
is  triangular,  and  from  the  corners  of  the  triangle  three  long, 
narrow  extensions  reach  out.  One  of  these  extensions  passes 
between  the  middle  and  hind  coxae  and  connects  with  the 
metasternum ; another  reaches  up  between  the  propodeum 
on  one  side  and  the  middle  coxa  and  mesepisternum  on  the 
other  and  conneets  with  the  upper  plate  ; the  third  extension 
is  shorter  than  the  other  two  and  reaches  back  between  the 
hind  coxa  and  the  propodeum.  This  lower  plate  does  not 
have  much  long  hair.  As  Mr.  Snodgrass  has  shown,  no  dis- 
tinction as  to  epimeron  and  episternum  can  be  made  in  the 
consideration  of  these  plates. 

The  sternum  appears  to  consist  of  a small,  nearly  trapezi- 
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form,  anterior  plate,  located  between  the  mesocoxae,  and  a 
separate  triangular,  posterior  scale-like  piece  which  extends 
from  this  anterior  sclerite  back  between  the  hind  coxae  and 
reaches  the  edge  of  the  median  segment  by  means  of  two 
rami  or  arms.  These  arms  bound  the  abdominal  foramen 
(the  opening  into  the  second  abdominal  segment)  below. 

Propodeum. — This  large  single  sclerite,  as  has  been  abund- 
antly proved,  is  really  the  notal  plate  of  the  first  abdominal 
segment,  which  has  become  thrown  forward  and  joined  solidly 
to  the  thorax,  the  corresponding  ventral  plate  having  become 
lost.  It  fits  into  the  hollowed  out  posterior  edges  of  the 
metathorax.  Its  surface  is  convex  and  it  bears  the  first  ab- 
dominal spiracles  laterally.  These  spiracles  are  elongate 
and  curved  from  end  to  end.  The  surface  is  finely  punctate 
in  the  middle  and  densely  and  coarsely  punctate  on  the  sides. 
It  is  divided  into  an  upper  median  area  and  two  lower 
lateral  areas  by  two  delicate,  slanting  and  sinuous  grooves 
which  meet  on  the  middle  line  near  the  lower  margin.  It 
bears  only  short  pubescence  on  the  middle  portion,  but  there 
is  usually  considerable  pile  on  the  sides. 

Abdomen. — Without  the  propodeum,  the  abdomen  of  the 
females  (queen  and  worker)  has  six  exposed  segments 
fig.  1)  and  that  of  the  male  seven.  With  the  male,  how- 
ever, only  the  tergum  of  the  seventh  segment  is  exposed, 
its  sternum  being  the  outer  spatha  of  the  genitalia.  For 
convenience,  the  propodeum  has  not  been  considered  in  the 
numbering  of  the  segments  in  the  detailed  descriptions  of  the 
various  species ; they  have  there  been  numbered  from  front 
to  rear  as  though  what  is  really  the  second  segment  were 
the  first  one.  Counted  in  this  way,  the  tergum  of  the  first 
segment  is  the  largest  abdominal  sclerite.  It  has  a large 
triangular,  anterior  face  and  it  runs  down  onto  the  venter  on 
each  side  and  overlaps  to  some  extent  the  comparatively 
small  ventral  plate  or  sternum.  Its  anterior  face  is  usually 
either  concaved  or  furrowed  longitudinally  in  the  middle  ; 
this  face  has  only  very  fine  punctures  for  the  most  part  and 
does  not  bear  much  pile.  In  the  attachment  of  this  segment 
with  the  thoracic  box,  its  tergum  connects  with  the  lower 
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edge  of  the  propodeum,  and  its  sternum  with  the  posterior 
sides  of  the  rami  of  the  hind  plate  of  the  metasternum.  It 
should  be  noted  here,  however,  that  the  plate,  which  is  here 
considered  a part  of  the  metasternum,  may  really  be  the 
nestigial  neutral  plate  of  the  propodeum.  The  foramen  at 
this  connection  is,  on  the  thoracic  side,  a double  one,  and 
consists  of  a lower  triangular  and  an  upper  circular  opening, 
the  two  openings  running  together  to  a slight  extent.  On 
the  abdominal  side,  however,  only  the  lower  triangular  part 
of  this  foramen  is  present.  This  is  due  to  the  fact  that  a 
short  tubular  membrane,  open  to  a slight  extent  below,  runs 
back  from  the  circular  opening  of  the  foramen  on  the  propo- 
deum and  ends  blindly  like  a sack,  the  end  covering  over 
and  enclosing  a small  Y-shaped  extension  of  the  integument, 
which  arises  at  the  lower  margin  of  the  first  abdominal  ter- 
gum  and  extends  upward  and  backward  a short  distance 
lying  closely  against  the  very  lower  part  of  the  anterior  face 
of  the  tergum.  This  membraneous  tube  encloses  a pair  of 
small  levator  muscles  or  tendons,  and  the  Y-shaped  extension 
gives  them  attachment  and  leverage  for  raising  the  abdo- 
men. The  Y-shaped  piece  together  with  the  tubular  mem- 
brane and  the  enclosed  muscles  make  up  what  is  known  as 
the  funiculus. 

Segments  two  to  five,  inclusive,  of  both  the  female  and 
male  abdomen  are  very  similar  in  general  form  and  struc- 
ture. Each  one  consists  of  a tergum  and  a sternum,  the 
former  reaching  far  down  on  each  side  of  the  segment,  where 
it  carries  the  spiracle  and  overlaps  the  edge  of  the  sternum. 
Each  of  these  terga  and  sterna  is  transversely  oblong,  and 
is  widely  overlapped  by  the  one  next  in  front  of  it.  The 
intersegmental  membrane  in  every  case  runs  from  the  ante- 
rior edge  of  the  tergum  or  sternum  and  attaches  to  the  mid- 
dle of  the  inner  face  of  the  one  in  front  of  it.  The  exposed 
portions  of  most  of  the  terga  and  sterna  are  coarsely  punc- 
tate and  bear  long  hair,  the  terga  being — in  Bombus — densely 
clothed.  The  covered  portions  are  mostly  without  punctures 
and  bear  little  or  no  hair.  The  sides  of  the  first  sternum 
and  the  adjacent  portions  of  the  sides  of  the  first  tergum  are 
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without  punctures  or  hair.  They  are,  however,  very  deli- 
cately reticulated,  though,  to  the  unaided  eye,  they  appear 
perfectly  smooth  and  shining.  The  smooth  and  hairless 
condition  of  these  areas  is  evidently  due  to  their  friction 
against  the  hind  coxae. 

The  last  exposed  segment  in  both  sexes  is  different  in 
form  from  the  ones  that  precede  it.  In  this  paper,  the  last 
exposed  tergum  is  called  the  epipygium  and  the  last  exposed 
sternum  the  hypopygium  (figs.  28  and  43).  The  last  ex- 
posed segment,  taken  as  a whole,  is  pyramidal  and  bluntly 
pointed  at  the  apex  in  the  females,  the  sixth  tergum  and 
sternum  opposing  each  other  as  epipygium  and  hypopygium. 
In  the  males,  the  seventh  tergum  is  convex  above  and  broadly 
rounded  at  the  apex.  In  this  sex  the  seventh  tergum  is  the 
epipygium  and  has  the  sixth  sternum  opposed  to  it  as  the 
hypopygium.  The  thorax  and  all  the  anterior  segments  of 
the  abdomen  possess  no  particular  characters  of  value  in 
species  determination  aside  from  the  character  of  the  pile. 
The  hypopygium,  however,  often  presents  distinctive  struc- 
tural characters.  In  the  females  of  Psithyrus,  it  has  a strongly- 
elevated  carina  on  each  side  of  the  apical  portion  (fig.  H). 
These  elevations  are  absent  in  Bombus , but  some  Bombus 
females  have  a slight  median  carina  on  the  apical  portion. 

Within  the  cavity  of  the  last  exposed  segment  are  lodged 
the  sexual  organs  and  their  appendages.  All  the  details  of 
these  structures  have  not  been  fully  worked  out  by  the 
author,  but,  as  far  as  they  have  been  studied,  they  will  now 
be  described  for  the  two  sexes  separately. 

The  sting  and  its  appendages  (fig.  16). — In  general  structure 
and  relationship,  these  organs  are  much  like  those  of  the 
honey  bee  already  so  well  described  by  Mr.  Snodgrass  (same 
paper  as  previously  cited).  The  sting  itself  is  a somewhat 
curved,  tapering  shaft  with  its  tip  directed  posteriorly  and 
its  base  swollen  into  a bulk-like  enlargement.  This  shaft  is 
not  solid,  but  is  a hollow  organ  made  up  of  three  pieces 
which  surround  a central  canal.  One  of  these  pieces  is  dor- 
sal and  the  other  two  are  ventral.  The  ventral  pieces  slide 
lengthwise  on  track-like  ridges  of  the  dorsal  piece,  the  latter 
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being  open  below  to  a slight  extent  from  base  to  apex.  The 
dorsal  piece  is  known  as  the  sheath.  It  consists  of  a promi- 
nent and  elongate  basal  swelling,  which  contains  a large 
cavity  and  is  known  as  the  bulb , of  a terminal  tapering  shaft , 
and  of  two  elongate,  curved,  foliaceous  basal  arms  or  roots. 
The  two  ventral  pieces  are  long  slender  rods,  called  the  lan- 
cets or  darts , which  slide  freely  upon  two  tracks  on  the  ventral 
edges  of  the  sheath  and  diverge  upon  grooved  tracks  run- 
ning the  entire  length  of  the  basal  arms.  These  lancets  have 
several  small  teeth  or  barbs  on  one  side  near  their  distal 
ends.  The  cavity  of  the  sheath  bulb,  in  a narrowed  exten- 
sion, continues  through  the  entire  length  of  the  shaft  of  the 
sting  as  a channel  running  between  the  sheath  and  the  lan- 
cets. This  channel  is  the  poison  canal  of  the  sting. 

Several  paired  plates  of  definite  shape  and  arrangement 
are  attached  to  and  overlap  the  base  of  the  sting.  None  of 
these  plates  appear  to  have  any  taxonomic  value,  and  only 
two  of  them  need  to  be  considered  in  detail.  One  of  these 
paired  plates  may  be  called  the  palpus  plate , for  to  each  plate 
of  the  pair  is  attached  an  elongate  hairy  organ,  these  organs 
being  known  as  the  sting  palpi.  These  palpi  are  very  promi- 
nent and  are  dorsal  to  the  sting.  The  plates  which  bear 
them  also  support  the  basal  arms  of  the  sheath  and  are  con- 
nected by  a membrane  which  lies  against  the  bulb  of  the 
sting.  The  plates  of  the  other  paired  plate,  which  deserves 
attention,  bear  spiracles  and  appear  to  represent  a part  of 
the  eighth  abdominal  segment  (the  propodeum  being  con- 
sidered as  the  first),  most  of  the  other  plates  present  repre- 
senting the  ninth  segment.  These  spiracle  bearing  plates 
(figs.  24.  104,  106,  116  and  118)  show  considerable  variation 
in  form  between  the  various  species  and  also,  to  some  extent, 
between  different  individuals  of  the  same  species. 

A membrane  extends  across  between  the  two  basal  arms 
of  the  sheath  of  the  sting.  The  inner  margin  of  each  of 
these  arms  is  usually  gradually  extended  more  or  less  into 
an  inconspicuous  lobe.  In  the  species  of  the  Terrestris 
group,  this  lobe  is  divided  into  two  well  developed  teeth  in 
the  queen  and  sometimes  in  the  worker  also.  These  lobes 
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are  slightly  elevated  and  somewhat  excavated  beneath. 
These  lobes  are  always  less  developed  in  the  workers  of 
Bombus  than  they  are  in  queens  of  the  same  species  (figs. 
149  and  176).  The  writer  has  seen  queens  of  Bombus  with 
the  male  genitalia,  torn  from  the  body  of  the  male,  hanging 
to  the  bases  of  their  stings,  in  position  for  copulation. 
When  thus  observed,  the  male  sagittae  were  always  found 
passing  between  the  lobes  on  the  inner  sides  of  the  basal 
arms  of  the  sheath  of  the  sting  above  described.  It  seems 
evident,  therefore,  that  these  lobes  have  some  function  in 
connection  with  that  of  the  sagittae.  They  apparently  serve 
to  guide  the  heads  of  those  organs  to  the  mouth  of  the 
vagina.  For  this  reason,  they  are,  in  this  paper,  called  the 
genital  guides.  In  general,  they  are  largest  and  most  com- 
plex in  those  species  which  have  the  sagittae  of  the  male  with 
the  largest  and  most  complex  heads. 

Male  genitalia  (figs.  119  and  120). — These  organs  are  as 
follows : 

1.  Two  ventral  and  basal  foliaceous  slerites,  one  underlying  the 
other  (fig.  32).  These  are,  in  this  paper,  called  the  spathce.  Together 
they  make  up  what  Radoszkowski  designated  as  the  couvercle  genital. 
They  vary  greatly  in  form  between  different  species  and  are,  therefore, 
of  some  value  in  classification.  The  outer  spatha  is  always  the  larger 
(figs.  122  to  126  inclusive  and  figs.  148,  152,  153  and  155)  and  always 
has  its  anterior  margin  curved  far  backward  in  the  middle  and  usually 
is  entirely  without  fenestrae.  The  inner  spatha  is  always  roughly  tri- 
angular in  outline  and  always  has  its  anterior  margin  thickened  and 
extended  forward  prominently  in  the  middle  and  usually  has  at  least 
one  fenestra  (fig.  128).  These  spathse  always  have  more  or  less  hair 
on  the  apical  portions  of  their  outer  surfaces. 

2.  A single  large,  dorsal  and  basal  sclerite.  This  plate  is  known  as 
the  cardo  (figs.  71,  119  and  120,  C).  It  forms  the  entire  basal  portion 
of  the  genitalia  on  the  dorsal  side  and,  in  narrow  and  tapering  exten- 
sions, it  reaches  down  on  each  side  of  the  venter  to  over  one-half  the 
distance  toward  the  middle  line.  By  its  connecting  membranes  it  pro- 
vides most  of  the  attachment  for  the  genitalia  to  the  rest  of  the  abdo- 
men. It  is  smooth  and  without  hair.  It  is  quite  constant  in  form  and 
appears  to  have  no  distinctive  character  of  value. 

3.  A lateral  organ  on  each  side  known  as  the  clasper  (figs.  71,  CL  and 
120,  CL).  During  copulation,  these  organs  include  the  basal  portion 
of  the  female  stinging  apparatus  between  them.  The  presence  of 
numerous  muscles  indicates  that  muscular  effort  is  put  forth  in  the  use 
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of  the  claspers,  but  this  may  be  considered  as  doubtful.  Each  clasper 
is  made  up  of  three  separate  pieces  as  follows  : 

(a)  The  large  basal  and  lateral  piece  which  in  a tapering  basal  ex- 
tension reaches  the  middle  line  on  the  ventral  side  and  there  fuses,  in 
a narrow  connection,  with  the  corresponding  extension  from  the  other 
clasper  and  which  also  nearly  reaches  the  middle  line  in  a basal  exten- 
sion on  the  dorsal  side.  This  piece  is  smooth  and  with  little  or  no 
hair.  It  is  known  as  the  branch  or  stipes  (figs.  71,  73,  119,  120,  B). 
It  varies  greatly  in  form,  especially  as  seen  on  the  dorsal  side,  between 
the  various  species. 

(b)  A small  apical  and  dorsal  piece  attached  to  the  distal  end  of  the 
stipes.  This  plate  is  typically  two  lobed,  but  either  the  inner  or  the 
outer  lobe  may  be  greatly  reduced,  the  former  being  sometimes 
entirely  absent  (fig.  158).  This  plate  is  called  the  squama  (figs.  119 
and  120,  T,  and  figs.  71,  73,  74,  77,  78,  T).  Its  two  lobes  appear  to 
have  different  functions.  The  outer  one  evidently  acts  as  a brace  for 
the  end  of  the  vosella  which,  in  most  species  of  Bombusy  would,  without 
it,  probably  be  either  bent  dorsally  or  broken  by  the  pressure  of  the 
female  hypopygium  against  the  middle  of  the  dorsal  sides  of  the 
claspers,  the  tips  of  the  volsellae  being  held  fast  from  slipping  on  the 
plates  dorsal  to  the  basal  arms  of  the  sting  by  means  of  their  apical 
projections.  The  necessity  for  this  bracing  is  shown  by  the  fact  that 
the  branch  reaches  cauded  considerably  farther  on  the  dorsal  than  it 
does  on  the  ventral  side  and  also  by  the  fact  that  this  outer  lobe  is,  as 
a rule,  longest  and  best  developed  in  those  species  which  have  the  ends 
of  the  volsellae  reach  farthest  beyond  the  apices  of  the  branches.  The 
function  of  the  inner  lobe  is  not  known.  It  is,  as  a rule,  best  developed 
in  those  species  which  have  sagittae  with  very  simple  heads.  There 
appears  to  be  a phylogenetic  significance  connected  with  this.  The 
squamae  are,  for  the  most  part,  without  hair,  but  the  inner  lobe  often 
bears  considerable.  They  are  of  great  value  in  the  classification  of 
species. 

(c)  A large  and  usually  very  hairy  piece  attached  to  the  inner  side 
of,  and  partly  enclosed  by,  the  stipes.  This  piece  is  known  as  the 
volsella  or  lacinia  (figs.  71,  73,  93,  119  and  120,  V).  It  varies  greatly 
in  its  form  and  in  the  amount  and  distribution  of  its  hair  between 
the  different  species.  Its  caudad  extension,  has  compared  with  that 
of  the  branch  and  squama,  is  also  very  variable  between  the  various 
species  and  is  of  especial  importance,  as  it  seems  to  have  some  phylo- 
genetic significance.  The  apex  of  the  volsella  in  Bombus  bears  a con- 
spicuous, usually  pointed  and  ventrally  recurved  projection  on  its 
dorsal  and  inner  side.  This  projection  is,  in  this  paper,  called  the 
apical  projection  (figs.  71,  PR,  and  119,  PR).  Its  function,  apparently, 
is  to  enable  the  volsellae  to  keep  a firm  hold  on  the  side  plates  at  the  base 
of  the  sting  and  so  keep  that  organ  in  an  extruded  position  during  copu- 
lation, the  claspers  thus  acting  not  only  as  pincers,  but  also  functioning 
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as  levers  over  the  apex  of  the  female  hypopygium  as  a common  ful- 
crum. The  apical  projection  of  the  volsellae  are  absent  in  Psithyrus. 
The  hairy  condition  of  the  volsellae  seems  to  indicate  that  they  may 
be  of  some  use  as  sense  organs.  At  the  base  of  each,  on  the  ventral 
side  and  largely  enclosed  by  the  branch,  is  a small  piece  called,  in  this 
paper,  the  nux  (fig.  71,  NX). 

(4)  An  elongate,  usually  slender,  organ  on  each  side,  between  the 
claspers.  These  pieces  are  known  as  the  sagittae  (figs.  71,  119  and 
120,  H and  Y).  Their  distal  ends  are  variously  modified  in  form 
among  the  different  species  and  usually  have  more  or  less  strongly 
recurved  parts.  The  modified  terminal  portion  of  these  organs  is,  in 
this  paper,  called  the  head  (figs.  71,  119  and  120,  H),  while  the  long 
basal  part  is  called  the  shaft  (Y).  The  sagitt^p  are  of  great  value  in 
the  classification  of  species.  As  has  been  indicated  in  the  discus- 
sion of  the  female  organs,  their  heads  are  plunged  into  the  vagina 
ahead  of  the  penis,  and  serve  to  open  it  for  the  insertion  of  that  organ. 
When  the  sexual  connection  is  fully  established,  separation  is  probably 
very  difficult  in  some  species  on  account  of  the  sagittal  heads.  It  is 
certain  that  the  male  organs  are  sometimes  torn  completely  off  from 
the  males  in  this  separation.  The  heads  of  the  sagittae,  in  most  spe- 
cies, are  extended  ventrad  more  or  less  strongly,  and  they  often  bear 
some  microscopic  hairs.  The  sagittae  attain  their  greatest  complexity 
of  form  in  the  Terrestris  group.  This,  together  with  the  noticeably  re- 
duced volsellae,  the  four-toothed  female  mandibles  and  the  probably 
almost  universal  subterranean  nest  building  habit,  marks  this  group  as 
the  most  specialized  of  all  the  bumble-bee  groups  thus  far  recognized. 

5.  A median  and  dorsal  organ  known  as  the  uncus.  Radoszkowski 
(Bull.  Soc.  Natural.  Moscow  XLIX,  P.  1,  1884,  p.  53)  called  this  piece 
the  spatha,  but  I have  seen  fit  to  use  that  name  for  the  two  ventral 
pieces  making  up  the  genital  couvercle.  The  uncus  is  always  narrowed 
toward  the  distal  end  and  this  end  is  always  curved  strongly  ventrad 
(figs.  71,  73,  119  and  120,  U).  It  varies  greatly  in  width  between  spe- 
cies. It  overlays  the  bases  of  the  sagittae.  Its  surface  is  smooth  and 
it  is  without  hair.  It  appears  to  function  as  a protection  and  guide  to 
the  penis. 

6.  The  penis  is  a flexible  and  membraneous  organ  which  is  deeply 
retracted  under  the  base  of  the  uncus  when  not  in  use.  Its  distal  end 
is  much  enlarged. 

Certain  parts  of  the  male  genitalia  are  modified  abdominal 
segments.  Counting  the  propodeum  as  the  first  abdominal 
segment,  the  cardo  represents  the  ninth  tergum,  the  outer 
spatha  the  eighth  sternum,  and  the  inner  spatha  the  ninth 
sternum.  The  tenth  segment  appears  to  be  absent  as  far  as 
any  representation  by  chitinous  plates  is  concerned. 
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The  most  striking  differences  in  genitalia,  between  Bombus 
and  Psithyrus,  are  presented  by  the  volsellae.  The  volsellae 
of  Bombus  are  hard  and  horny  and  have  well  developed  api- 
cal projections.  Those  of  Psithymis  are  semi-membraneous 
and  are  destitute  of  apical  projections.  The  weak  volsellae 
of  Psithyrus  seem  to  indicate  that  in  that  genus  the  legs  are 
used  to  grasp  the  females,  during  copulation,  more  than  they 
are  in  Bombus . The  lateral  elevations  on  the  female  hypopy- 
gium  of  Psithyrus  may  have  some  use  in  this  connection. 

Wings . — These  organs  are  large  and  powerful.  They  vary 
in  color,  between  the  various  species  and  castes,  from  nearly 
hyaline  to  very  dark  brown  with  violaceous  reflections.  Over 
the  base  of  each  fore  wing,  lies  a small,  arched,  chitinous  plate, 
known  as  the  tegula  (fig.  47).  This  plate  is  rather  pointed 
at  one  end,  but  is  broadly  rounded  at  the  other.  Toward 
the  pointed  end,  the  outer  surface  is  rather  thickly  punctate 
and  bears  considerable  long  hair.  Besides  the  tegulae,  there 
are  several  other,  though  smaller,  chitinous  pieces  connected 
with  the  bases  of  the  four  wings.  These  have  not  all  been 
studied  in  detail  by  the  writer,  but  two  of  them,  larger  and 
more  conspicuous  than  the  rest,  may  be  mentioned  here. 
One  of  these  pieces  (fig.  52,  SC)  is  sub-triangular  in  general 
outline  and  lies,  for  the  most  part,  on  the  front  side  of  the 
base  of  the  wing.  This  piece  is  the  enlarged  basal  portion  of 
the  subcosta  of  Comstock’s  classification,  the  remainder  of 
that  vein  having  entirely  disappeared.  The  other  piece  (fig. 
52,  AP)  runs  from  the  middle  of  the  wing  base  back  beyond 
the  hind  margin  of  the  base.  This  piece  is  elongate,  rounded 
in  front  and  pointed  behind.  It  is  known  as  the  median  plate 
of  the  wing  base  or  the  median  basal  plate.  There  are  also 
several  small  pieces  connected  with  the  bases  of  the  hind 
wings,  but  these  have  not  been  studied  by  the  writer. 

The  nomenclature  of  the  veins  and  cells,  used  by  Cresson 
and  others,  has  been  followed  in  this  paper,  but  drawings 
have  been  included  which  name  the  parts  according  to  the 
Comstock  system  (figs.  3,  4,  7,  8). 

Fore  wings  (figs.  3,  5,  7 and  9). — The  radial  cell  is  elon- 
gated and  very  narrowly  rounded  at  its  outer  end.  There  is 
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no  well  developed  stigma.  Three  closed  cubital  cells  are 
present  and  they  are  of  nearly  equal  size.  They  lie  between 
the  costal  cell,  the  weak  stigma  and  the  radial  cell  in  front 
and  the  first  and  third  discoidal  and  second  apical  cells  be- 
hind, the  vein  between  these  last  and  the  cubital  cells  being 
the  cubital  vein.  A fourth,  weakly  developed,  cubital  cell  is 
present  on  the  distal  side  of  the  third  and  is  open  externally. 
The  veins  which  separate  the  cubital  cells  from  each  other 
are  the  transverse-cubital  veins.  The  first  cubital  cell  is  widest 
in  the  middle  and  is  pointed  at  each  end.  It  is,  as  a rule 
slightly  wider,  from  front  to  rear,  in  Psithyrus  than  it  is  in 
Bombus.  It  is  faintly  divided  in  the  middle  by  an  apparently 
rudimentary  and  usually  incomplete  veinlet.  The  second 
cubital  cell  is  bordered,  in  front,  in  part  by  the  radial  cell 
and  in  part  by  the  first  cubital.  It  comes  to  a point  imme- 
diately behind  the  middle  of  the  latter.  The  second  trans- 
verse-cubital vein  is  nearly  straight,  while  the  third  is  strongly 
outcurved.  The  radial  cell  reaches  considerably  beyond  the 
third  cubital.  Two  of  the  three  cells,  immediately  behind 
the  cubitals,  are  closed  and  are  termed  the  first  and  third 
discoidal  cells , while  toward  the  tip  of  the  wing  from  the  last 
named  is  the  unclosed  second  apical  cell , which  lies  posterior 
to  the  outer  portion  of  the  third  cubital  cell.  Separating  the 
first  and  third  discoidal  cells  and  the  second  apical  cell  are 
two  recurrent  veins,  the  first  of  which  arises  posteriorly  from 
the  anterior  outer  angle  of  the  second  discoidal  cell,  which 
lies  posterior  to  the  first  discoidal  cell,  the  second  recurrent 
vein  arising  from  the  sub-discoidal  vein.  The  first  recurrent 
vein  joins  the  cubital  opposite  the  middle  of  the  second  cubi- 
tal cell.  The  second  recurrent  vein  joins  the  cubital  at  a point 
somewhat  proximad  of  the  apex  Qf  the  third  cubital  cell. 
Behind  the  third  discoidal  cell  is  the  first  apical  cell , the  vein 
that  separates  them  being  the  sub-discoidal.  The  vein  sepa- 
rating the  first  and  second  discoidal  cells  is  known  as  the  dis- 
coidal vein.  The  anterior-basal  cell  is  very  long  and  narrow 
and  is  called  the  costal  cell.  It  is  separated  from  the  very 
long,  but  broader,  median  cell , which  lies  immediately  behind 
it,  by  the  sub-costal  vein.  With  the  possible  exception  of  the 
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first  discoidal  cell,  the  median  cell  is  the  largest  cell  in  the 
wing.  It  is  bounded  distally  by  the  slanting,  but  nearly 
straight,  basal  vein , and  the  median  vein  separates  it  behind 
from  the  elongate  and  narrow  submedian  cell.  The  distal 
end  of  the  submedian  cell  is  limited  by  the  transverse  me- 
dian vein.  In  Psithyrus  and  the  subgenus  Bombus , this  vein 
forms  an  obtuse  inner  angle  with  the  median  vein  and  coal- 
esces for  a short  distance  with  the  base  of  the  discoidal  vein. 
In  BombiaSy  the  inner  angle  formed  with  the  median  vein  is 
acute  and  there  is  practically  no  coalescence  with  the  dis- 
coidal vein  (fig.  14).  The  submedian  and  second  discoidal 
cells  are  limited  behind  by  the  anal  vein.  Posterior  to  the 
anal  vein  is  the  long,  narrow  and  open  anal  cell.  The  basal 
portion  of  the  wing  is  margined  in  front  by  the  costal  vein. 
The  outer  part  of  the  wing  is  free  from  closed  cells.  Along 
the  margin  of  the  wing,  behind  the  distal  portion  of  the  anal 
cell,  is  a downward  fold  of  the  wing  membrane.  This  is 
known  as  the  frenal  fold  and,  with  the  frenal  hooks  on  the  front 
of  the  hind  wing,  it  serves  to  hold  the  two  wings  together  in 
action. 

Hind  wings  (figs.  4,  6,  8 and  10). — The  hind  wing  has  but 
three  closed  cells.  They  are  all  elongate  and  basal.  The 
anterior  one  is  very  narrow  and  is  called  the  costal  cell.  It 
is  bordered  in  front  by  the  costal  vein  and  separated  behind 
from  the  median  cell  by  the  sub-costal  vein.  The  median  cell 
is  the  largest  cell  of  the  wing.  It  is  widest  in  the  middle 
and  tapers  toward  both  ends.  It  is  separated  from  the  sub- 
median cell  behind  it  by  the  median  vein.  The  sub-median 
cell  is  limited  distally  by  the  transverse-median  vein  and  is 
bordered  behind  by  the  anal  vein.  In  Psithyrus  and  the  sub- 
genus BombuSy  the  transverse  median  vein  is  nearly  straight 
and  forms  a strongly  acute  inner  angle  with  the  median  vein 
and  a strongly  obtuse  inner  angle  with  the  anal  vein.  In 
BombiaSy  the  transverse  median  vein  is  usually  curved  from 
end  to  end  and  forms  nearly  a right  angle  with  both  the  me- 
dian and  the  anal  veins  (fig.  15).  The  radial  cell  is  open 
and  is  separated  from  the  median  by  the  radial  vein.  The 
limits  of  the  single  cubital  and  first  and  second  discoidal  cells 
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are  only  indicated  by  the  folds  in  the  membrane  of  the  wing. 
There  is  a deep  and  sharp  indentation  in  the  hind  margin  of 
the  wing,  called  in  this  paper,  the  sinus.  A fold  connects 
this  indentation  with  the  end  of  the  anal  vein  and  divides  the 
open  anal  cell  or  lobe  from  the  second  discoidal  cell. 

Legs. — The  legs  are  moderately  long  and  stout.  The  front 
pair  are  the  smallest  and  the  hind  pair  the  largest.  The 
coxae,  trochanters  and  femora  are  not  armed  with  spines, 
but  they  all  bear  more  or  less  pile.  The  fore  and  middle 
tibiae  of  the  female  usually  have  very  slender  spines  on  their 
outer  sides  and  on  their  distal  ends,  but  in  the  males  these 
spines  are  largely  replaced  by  hairs.  All  the  tibiae  bear  con- 
siderable long  hair.  All  of  the  five  tarsal  segments  are  more 
or  less  spiny.  The  basal  one  is  much  longer  and  larger  than 
any  of  the  others  and  is  known  as  the  metatarsus.  This  seg- 
ment is  densely  spinose  with  slender  spines  over  most  of  its 
inner  face  and  along  its  front  margin.  It  also  has  numerous 
spines  on  its  distal  end.  All  the  metatarsi  of  the  females 
are  usually  considerably  spiny  on  their  outer  faces,  but  in  the 
males  these  spines  are  largely  replaced  by  hairs.  The  spines 
on  the  other  tarsal  segments  are  almost  entirely  confined  to 
their  distal  ends  and  their  lower  sides. 

The  fore  coxae  have  their  insertions  between  the  poste- 
rior end  of  the  prosternum  and  pro-episternum  in  front  and 
the  extension  of  the  pronotum  behind.  They  are  flattened, 
triangular  pieces  and  are  somewhat  convex,  coarsely  punc- 
tate, and  hairy  in  front.  Behind  they  are  smoother  and 
with  but  little  hair.  Their  outer  sides  are  excavated  longi- 
tudinally for  the  reception  of  the  trochanter  and  the  base  of 
the  femur  when  these  are  drawn  upward.  The  trochanter  is 
well  developed  and  grows  gradually  wider  and  becomes  flat- 
tened from  its  base  to  its  distal  end  where  it  joins  the  base 
of  the  femur  with  a slanting  joint.  It  is  very  hairy  on  its 
lower  side.  The  front  femur  is  largest  at  its  proximal  and 
smallest  at  its  distal  end.  It  is  very  hairy  on  its  lower  side. 
The  fore  tibia  is  the  only  tibial  segment  of  all  the  legs  which 
is  much  shorter  than  the  femur.  It  enlarges  gradually  from 
base  to  apex  and,  in  the  females,  bears  numerous  spines  on 
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its  front  side,  especially  toward  the  distal  end.  It  is  slightly 
excavated  longitudinally,  on  the  inner  side,  for  contact  with 
the  femur  when  the  leg  is  retracted.  At  its  apex,  on  the 
inner  side,  is  a long  and  much  modified  spine  (fig.  20,  SS), 
which  is  denticulated  or  spinulate  on  both  edges  of  its  distal 
half.  This  spine  is  movable  and  it  covers  a deep,  fringed 
excavation  on  the  inner  side  of  the  base  of  the  metatarsus, 
forming  an  opening  through  which  the  antenna  may  be  drawn 
and  cleaned.  This  combined  structure  is,  therefore,  known 
as  the  antenna  cleaner.  The  spine  or  spur  has  a broad  mem- 
braneous and  hyaline  extension  on  its  inner  side,  which  is 
not  shown  in  the  figure.  The  metatarsus  is  long  and  slender 
and,  except  for  its  basal  excavation,  is  of  nearly  the  same 
width  throughout.  The  three  segments  following  the  meta- 
tarsus are  shorter  for  their  width  in  the  fore  tarsi  than  they 
are  in  the  middle  and  hind  tarsi.  Each  is  slightly  emargi- 
nate,  apically  in  the  middle,  for  the  reception  of  the  base  of 
the  one  following  it.  The  fifth  segment  is  nearly  as  long  as 
the  three  which  precede  it  taken  together.  It  is  gradually 
widened  from  base  to  apex.  At  its  tip  is  a pair  of  well  de- 
veloped, curved  and  deeply  cleft  claws,  between  which  is  a 
rather  small pulvillus  (fig.  26,  PS).  The  pulvillus  is  densely 
covered  with  minute  ferruginous  hairs.  Each  claw  bears  a 
single  very  long  slender  spine  on  the  lower  side  near  its  base. 
These  two  spines  probably  have  a sensory  function.  The 
middle  coxae  are  elongate  and  cylindrical  in  form  and  are 
partly  imbedded,  sidewise,  in  the  thorax.  They  are  inserted 
between  the  lower  plate  of  the  metapleuron  and  the  front 
plate  of  the  metasternum  behind  and  the  lower  part  of 
the  mesothoracic  episternum  and  the  mesosternum  in  front. 
Each  of  these  coxae  bears  some  long  hair,  arranged  in  a single 
longitudinal  line,  on  its  outer  side.  The  femora  and  tibiae 
are  of  nearly  equal  length,  the  latter  being  a very  little  the 
shorter.  Aside  from  these  differences  and  the  absence  of  a 
cleaning  apparatus  at  the  tip  of  the  tibia  and  the  more  dis- 
tinctly flattened  metatarsi,  the  mesothoracic  legs  differ  little 
from  those  of  the  prothorax.  The  second,  third  and  fourth 
segments  of  their  tarsi  are,  however,  proportionately  some- 
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what  longer.  The  hind  coxae  are  very  close  together  and  are 
inserted  between  the  lower  plate  of  the  metapleuron  and  the 
front  plate  of  the  metasternum  in  front  and  the  hind  plate  of 
the  metasternum  behind.  They  are  triangular,  flattened 
pieces  and  they  taper  from  base  to  apex.  The  trochanters 
and  femora  do  not  differ,  in  any  very  important  respect,  from 
those  of  the  fore  and  middle  legs.  In  Bombus , the  hind 
tibiae  (fig.  B)  of  the  queens  and  workers  are  modified  for 
pollen  collecting.  In  this  modification,  they  have  become 
considerably  widened  apically  and  their  outer  faces  have  be- 
come flattened,  destitute  of  clothing,  except  for  a fringe  of 
long  hairs  on  the  front  and  hind  margins,  and  smooth,  except 
for  a faint  reticulation,  which  is  plainly  visible  with  a good 
lens.  These  flattened  outer  surfaces  of  the  tibiae,  together 
with  their  bordering  fringes  of  long  hairs,  make  up  what  are 
known  as  the  corbiculce  or  pollen  baskets  and  the  bordering 
fringes  are,  in  this  paper,  called  the  corbicular  fringes.  The 
color  of  these  fringes  is  usually  quite  constant  within  species 
limits  and  is,  therefore,  of  much  taxonomic  value.  In  Psi- 
thyrus  (fig.  A),  the  outer  faces  of  the  hind  tibiae  of  both 
sexes  are  convex  and  hairy  all  over.  In  the  females,  how- 
ever, the  hair  on  the  front  and  hind  margins  of  these  tibiae 
is  somewhat  longer  than  that  between  so  that  there  is  often 
a slight  suggestion  of  a corbicula.  In  the  males  of  Bombus , 
there  is  usually  a considerable  corbicular  development,  though 
it  is  always  more  or  less  weak  in  comparison  with  that  of  the 
females.  There  is  considerable  variation  in  this  regard  be- 
tween the  males  of  the  different  species.  Those  of  the  Ter- 
restris  group  have  very  well  developed  corbiculae.  In  the 
Borealis  group,  the  outer  faces  of  the  hind  tibia  of  the  males 
are  longitudinally  concaved. 

Each  hind  tibia,  in  all  groups  and  castes,  bears  two  long 
and  prominent  spines  on  the  front  side  of  its  distal  end,  the 
inner  being  the  longer  (fig.  48,  SS).  Each  of  these  spines 
has  two  lines  of  denticles  or  spinules  on  one  side  running 
from  base  to  apex.  The  surface  of  these  spines  is  very  finely 
reticulated. 

In  Bombus , the  hind  tibiae  of  the  queens  and  workers  have 
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a comb  of  stout  spines  on  the  inner  side  on  the  apical  border 
(fig.  12).  This  comb  is  absent  in  the  males  and  in  Psithyrus 
(fig.  48).  In  Bombus , it  guards  the  pincer-like  cleft  between 
the  tibia  and  metatarsus  described  below,  and  so  forms  a 
part  of  the  structure  called  the  “wax  shears”  or  “pollen 
mill.” 

The  hind  metatarsi  of  the  females  of  Bombus  are  always 
very  broad.  This  is  also  true  in  some  species  of  Psithyrus. 
In  the  males  of  both  genera,  they  are  comparatively  narrow. 
In  both  genera  and  both  sexes,  this  segment  is  covered  on 
the  inner  side  with  a brush  of  thickly  set,  slender  and  api- 
cally  directed  spines.  By  means  of  this  brush  and  a similar 
one,  present  in  both  sexes  on  the  inner  side  of  the  metatarsus 
of  the  middle  leg,  the  bees  gather  the  pollen  from  their 
bodies,  since  they  often  become  covered  with  this  dust  from 
the  flowers  they  visit.  When  Bombus  queens  or  workers 
have  gathered  enough  pollen  on  these  brushes,  it  is  scraped 
off  from  each  over  the  edge  of  the  tibia  of  the  opposite  hind 
leg  and  is  thus  stored  in  the  corbiculae.  In  this  way  a large 
ball  of  pollen  accumulates  in  each  pollen  basket.  It  is  prob- 
able that  the  males  of  Bombus  and  both  sexes  of  Psithyrus 
use  these  brushes  to  clean  their  bodies  and  then  clean  the 
brushes  themselves  by  rubbing  them  together.  On  the  poste- 
rior side  of  the  base  of  the  hind  metatarsus  of  the  queens 
and  workers  of  Bombus  there  is  a prominent  and  pointed  ex- 
tension. This  extension  fits  against  the  somewhat  excavated 
apex  of  the  tibia  and  forms  with  it  a sort  of  pincer-like  cleft. 
The  function  of  this  structure  is  not  certainly  known.  It  has 
been  called  the  “ wax  shears  ” in  the  case  of  the  honey  bee, 
as  it  was  supposed  to  be  used  for  picking  the  plates  of  wax 
out  of  the  wax  pockets  of  the  abdominal  segments.  They  can 
hardly  have  this  function  in  Bombus , as  the  species  of  this 
genus  apparently  secrete  but  little,  if  any,  wax.  It  has  been 
stated  that  they  make  honey  pots  of  wax  and  that,  in  some 
cases,  they  also  build  a sort  of  wax  roof  over  the  brood  cells. 
The  writer  has  never  observed  the  wax  roofing,  but  the  honey 
pots  are  common.  As  far  as  the  writer  has  been  able  to 
determine,  however,  the  honey  pots  are  not  made  of  wax, 
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but  are  constructed  of  pollen  grains  held  together  by  some 
sort  of  glue,  or  cement.  This  cement  may  be  propolis.  It 
is  interesting,  in  this  connection,  to  note  that  Snodgrass,  in 
his  paper  on  the  anatomy  of  the  honey  bee,  states  that  he 
“has  watched  the  bees  take  the  wax  from  their  abdomen 
and,  in  these  observations,  they  always  poked  the  wax  plates 
loose  with  the  ordinary  hairs  or  spines  of  the  tibiae  or  tarsi  and 
then,  by  means  of  the  feet,  passed  them  forward  beneath  the 
body.” 

In  the  opinion  of  the  writer,  Kirby  came  the  nearest  to 
suggesting  the  true  function  of  these  “wax  shears,”  when 
he  supposed  them  to  be  used  in  preparing  the  pollen  masses 
borne  by  the  corbiculae.  Some  of  the  pollen  appears  to  be 
scraped  off  from  the  spinous  brushes,  on  the  inner  faces  of 
the  middle  and  hind  matatarsi,  by  the  comb  of  stout  spines 
on  the  distal  end  of  the  hind  tibia  of  the  opposite  side.  This 
comb  guides  the  pollen  into  the  cleft,  above  described,  be- 
tween the  tibia  and  the  metatarsus.  The  crushing  of  the 
pollen  grains  in  this  cleft,  which  may,  perhaps,  be  appro- 
priately called  the  pollen  mill , probably  provides  the  viscid 
fluid  necessary  for  holding  the  rest  of  the  pollen  together 
in  the  balls  which  are  formed  on  the  outer  faces  of  the  hind 
tibiae. 

Neither  Psithyrus  nor  the  males  of  Bombus  have  any  notice- 
able posterior  basal  extension  on  their  hind  metatarsi  (fig.  K 
shows  this  extension  of  the  Bombus  queens,  while  fig.  I shows 
the  lack  of  it  in  the  Psithyrus  females). 

In  the  males,  the  length  of  the  hairs,  borne  on  the  hind 
borders  of  the  posterior  metatarsi,  varies  greatly  between 
the  different  species.  This  comparative  length  is  very  con- 
stant within  species  limits  and  also,  to  a greater  or  less  ex- 
tent, within  group  limits.  It  is,  therefore,  of  much  value  in 
classification.  This  hairy  fringe  is  always  long  in  the  males 
of  Psithyrus  and  of  Bombias  and  of  the  Kirbyellus  group.  It 
is  always  short  in  the  males  of  the  Borealis , Dumoucheli  and 
Terrestris  groups.  In  the  Pratorum  group,  it  is  variable. 
In  the  females  of  all  Bombus  groups,  this  fringe  is  rather 
long  toward  the  base  of  the  metatarsus,  but  rather  short 
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toward  its  apex.  In  Psithyrus  females,  this  fringe  is  rather 
long  throughout  the  length  of  the  metatarsus.  The  hind 
metatarsi,  in  all  groups  and  castes,  are  proportionately  much 
shorter,  in  comparison  with  the  tibiae,  than  are  those  of  the 
front  and  middle  legs.  In  Bombus  males  and  in  Psithyrus , the 
hind  metatarsi  vary  considerably  in  the  proportion  of  their 
length  to  their  breadth  and  this  variation  is  of  some  value 
in  classification.  The  outer  face  of  the  hind  metatarsus  of 
the  male  is  usually  longitudinally  concaved,  but  in  a very 
few  species  (e.  g. — fraternus)  it  is  flat. 

The  segments  of  the  hind  tarsi,  beyond  the  metatarsi,  are 
not  different  from  those  of  the  front  and  middle  tarsi  in 
any  important  respect,  except  that  they  are  proportionately 
longer. 

Secondary  Sexual  Characters, 

Aside  from  the  presence  of  a sting  in  the  females  and  of 
copulatory  organs  in  the  males,  the  following  important 
sexual  distinctions,  which  are  common  to  the  two  genera, 
may  be  mentioned  : 

1.  The  males  have  thirteen  segments  in  the  antennae  while  the  fe- 
males have  only  twelve.  The  segments  of  the  flagellum  are  generally 
longer  in  the  males  and  its  basal  segments  are  often  of  different  rela- 
tive length  from  what  they  are  in  the  female. 

2.  The  males  have  seven  exposed  abdominal  segments  while  the  fe- 
males have  only  six. 

3.  The  mandibles  of  the  male  are  narrow  and  always  two  toothed 
while  those  of  the  female  are  broad  and  either  without  teeth  or  with 
three  or  more  teeth. 

4.  The  mandible  of  the  male  is  heavily  bearded  on  the  outer  side, 
while  that  of  the  female  is  not. 

5.  The  labrum  of  the  female  has  either  tubercles  or  tubercular  areas 
with  a transverse,  shelf-like  projection  or  carina  between  them.  These 
elevations  are  absent  on  the  labrum  of  the  male. 

6.  The  epipygium  and  hypopygium  of  the  female  are  pointed  api- 
cally,  while  those  of  the  male  are  rounded. 

7.  The  coloration  of  the  pile  is  markedly  different  in  the  males  of 
some  species  from  what  it  is  in  the  females. 

8.  The  male  clypeus,  as  a rule,  is  very  much  more  covered  with  hair 
than  that  of  the  female. 

Besides  the  above  described  secondary  sexual  distinctions, 
Bombus  and  Psithyrus  have  certain  such  characters  which  are 
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peculiar  to  each  genus.  These  will  here  be  described  sepa- 
rately : 

Botnbus.  — (a).  The  females  (queens  and  workers)  have  completely 
developed  pollen  baskets  on  the  outer  sides  of  the  hind  tibiae  while 
the  males,  as  a rule,  have  them  only  partly  developed. 

(b) .  The  hind  leg  of  the  female  has  a comb  of  spines  on  the  inner 
side  of  the  apical  margin  of  the  tibia,  guarding  a pincer-like  cleft, 
formed  between  the  end  of  the  tibia  and  a posterior  basal  extension  of 
the  metatarsus.  These  structures,  which  make  up  the  “ pollen  mills,” 
are  absent  in  the  male. 

(c)  . The  eyes  of  the  males  of  some  species  are  greatly  swollen  and 
bulge  out  from  the  sides  of  the  head  as  they  never  do  in  the  females. 

(d.)  The  malar  space  of  the  male  is,  in  some  species,  much  shorter 
than  that  of  the  female. 

(e)  . The  hind  metatarsi  of  the  females  are  much  wider  than  those  of 
the  male  and,  in  some  species,  have  much  shorter  hair  fringing  the 
hind  border. 

(f) .  The  queens  are  always  larger  than  either  the  workers  or  males. 
The  size  of  the  males  and  workers  is  very  variable  and  the  variation 
has  about  the  same  range  in  each  sex. 

Psithyrus. — (a).  The  labrum  of  the  females  is  triangular,  that  of  the 
males  rectangular. 

(b).  The  hypopygium  of  the  female  has  lateral  elevations  while  that 
of  the  male  does  not  have  them. 

Constancy  of  Characters. 

In  systematic  work  on  any  group  of  insects,  a knowledge  of 
the  relative  constancy  of  the  various  characters  presented  by 
the  group  is  always  of  great  assistance.  In  the  family  Bom- 
bidae,  all  the  structural  characters,  except  the  “malar  space,” 
appear  to  be  very  constant  indeed  within  species  limits 
and  some  of  these  characters,  which  are  of  great  value  in 
separating  the  species  into  natural  groups,  show  only  slight 
variation  even  within  group  limits.  While  the  malar  space, 
as  a rule,  varies  but  very  little  in  proportional  length  between 
individuals  of  the  same  sex  of  the  same  species,  its  variation 
in  some  species  is  very  considerable.  As  examples  of  spe- 
cies showing  this  variation  we  may  cite  B.  vagans  and  B. 
pleuralis . Tables  showing  this  variation  have  been  included 
with  the  descriptions  of  these  species. 

The  coloration  of  the  pile  is  very  much  less  constant  be- 
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tween  individuals  of  the  same  sex  and  species  than  are  the 
structural  characters  and  it  is,  therefore,  less  reliable  in  the 
determination  of  species.  The  coloration  is  much  more  con- 
stant on  some  parts  of  the  body  than  it  is  on  others.  The 
following  list  is  arranged  to  indicate,  in  a general  way,  the 
relative  coloration  constancy  of  the  different  parts  of  the 
body  which  present  color  characters  much  used  in  the  classi- 
fication of  species  in  this  paper.  In  this  list,  each  part  men- 
tioned is,  in  the  writer’s  opinion,  usually  more  constant  in  its 
coloration  within  sex,  or  caste,  and  species  limits  than  is  the 
next  following  part : 

(a) .  The  hairy  fringes  on  the  front  and  hind  borders  of  the  hind 
tibiae  (the  corbicular  fringes  of  Bombus ) . 

(b) .  The  face  and  occiput  of  the  head  and  the  front  part  of  the  dor- 
sum of  the  thorax. 

(c)  . The  hind  trochanters  and  femora. 

(d) .  The  portion  of  the  dorsum  of  the  thorax  between  the  bases  of 
the  wings. 

(e) .  The  mesopleura. 

(f) .  The  scutellum. 

(g) .  The  dorsum  of  the  abdomen.  Of  this  part,  the  apical  portion 
is,  in  very  variable  species,  much  more  constant  in  its  coloration  than 
are  the  middle  and  basal  portions,  and  the  basal  portion  is  usually  dis- 
tinctly more  constant  than  the  middle  portion. 

Melanism. 

The  writer  has  never  seen  or  heard  of  a true  albino  bum- 
ble-bee. Melanie  specimens,  however,  though  rare,  are  occa- 
sionally found.  The  writer  has  seen  three  such  specimens. 
Two  of  them  were  queens  of  B.  pennsylvanicus  and  the  other 
was  a queen  of  B.  auricomus.  In  all  these  specimens,  the 
pile  that  is  usually  yellow  was  very  much  darkened  and 
looked  sooty,  there  being  hardly  a sufficiently  strong  trace 
of  the  yellow  to  make  identification  possible. 

Freak  Specimens. 

Specimens  having  an  aberrant  coloration  of  pile  are  very 
common.  This,  together  with  the  very  great  normal  varia- 
tion of  some  of  the  species,  has  been  the  cause  of  the  very 
great  confusion  which  has  existed  in  the  classification  of  the 
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species  of  this  family.  On  account  of  the  difficulties  met  in 
arranging  the  species,  some  have  been  led  to  think  that  hy- 
brids are  common.  The  writer  has  never  yet  seen  a single 
specimen  of  this  family  which,  in  his  opinion,  was  a hybrid. 
Sufficiently  thorough  examination  will  usually  enable  one, 
who  is  familiar  with  the  various  species,  to  determine  accu- 
rately to  what  species  an  aberrant  specimen  belongs,  if  the 
specimen  is  in  good  condition.  It  is  often  impossible  to  de- 
termine specimens,  which  are  in  very  poor  condition,  and 
males  which  are  extremely  aberrant  sometimes  cannot  be 
identified.  Some  of  the  more  common  and  striking  abnor- 
malities are  here  described. 

Males  of  many  species,  particularly  of  the  Pratorum  group, 
frequently  sport  in  such  a way  as  to  have  practically  all  their 
pile  yellow.  The  writer  has  seen  males  of  ternarius  and  of 
mixtus  in  this  condition  and  they  never  could  have  been 
identified  had  it  not  been  for  their  characteristic  antennae. 

The  writer  has  before  him  two  queens  of  bimaculatus  both 
of  which  were  collected  in  Amherst,  Mass.,  which  have 
sported,  in  a peculiar  way,  in  the  coloration  of  the  pile  on  the 
dorsum  of  the  abdomen.  One  of  these  specimens  has  a patch 
of  white  pile  on  the  second  segment  extending  over  the 
whole  left  side  of  the  segment  from  the  middle  line  to  the 
side  margin  and  another  patch  of  the  same  color  on  the 
fourth  segment  extending  from  the  middle  line  to  the  right 
side  margin  and  from  the  front  to  the  hind  margin  of  the 
segment.  The  other  specimen  has  a yellowish-white  patch 
on  the  right  side  of  the  fourth  segment  of  the  same  size  and 
limits  as  the  patch  similarly  located  on  the  first  specimen, 
but  it  has  no  abnormal  coloration  on  the  second  segment. 

Mimicry . 

Numerous  species  of  flies,  of  the  family  Syrphidse,  are  much 
like  bumble-bees  in  their  appearance,  as  they  have  a cover- 
ing of  yellow  and  black  pile.  Some  species  also  have  some 
ferruginous  hairs  as  do  many  species  of  Bombus . A few 
species  of  this  family  approach  some  species  of  Bombus , 
pretty  definitely  in  their  coloration  and  it  seems  fair  to  sup- 
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pose  that  possibly  they  are,  to  some  extent,  cases  of  protec- 
tive imitation.  Flies  are  probably  captured  by  birds  in  large 
numbers,  but,  while  bees  are  occasionally  destroyed  by  the 
same  enemies,  they  are  probably  attacked  much  less  freely 
by  them  on  account  of  their  ability  to  sting.  For  this  reason, 
it  would  be  an  advantage  to  any  species  of  fly,  if  it  resembled 
a bee  closely  in  superficial  appearance,  as,  on  account  of  the 
resemblance,  it  would  also  be  less  attacked  by  the  birds. 
Natural  selection  has  doubtless  brought  about  a close  re- 
semblance in  many  cases  partly  because  of  this  advantage. 

The  best  examples  of  fly  resemblance  of  Bombidae  are 
presented  by  various  species  of  the  family  Asilidae.  These 
examples  are  numerous  and  only  the  few  following  ones 
need  be  specifically  mentioned  here  : 

1.  Mallophora  ruficauda  resembles  Botnbus  entities  strikingly.  These 
species  are  both  present  in  southern  Brazil. 

2.  Mallophora  tibialis  and  Eucritosia  rubriventris  both  resemble 
Bombus  carotinus  considerably  and  they  probably  range  in  habitat, 
to  a considerable  extent,  in  common  with  that  species  in  the  northern 
part  of  South  America. 

3.  Dasyltis  thoracica  Fabricius,  D.  affinis  Macquart,  D.  tergissa 
(var.)  and  D.  flavicoltis  Say  all  resemble,  more  or  less  strongly, 
Bombus  impatiens  and  Psithyrus  laboriosus . All  these  Asilid  species 
have  their  habitats  within  the  ranges  of  the  bee  species  which  they 
resemble. 

4.  Mallophora  orcina  Wiedemann  resembles  the  females  of  Bombus 
pennsylvanicus  very  strikingly.  These  two  species  range  together  in 
the  southeastern  United  States. 

5.  Dasyltis  sacrator  Walker  resembles  Bombus  vagans  and  B . per- 
plexus  very  much  in  coloration  and  it  ranges  with  these  species  in  the 
northeastern  United  States  and  in  southeastern  Canada. 

6.  Dasyltis  astur  O.  S.  resembles  Bombus  catifornicus  and  B.  vos- 
nesenskii  considerably  and  it  ranges  with  those  species  in  the  Pacific 
Coast  States. 

7.  Dasyltis  posticata  Say  resembles  Bombus  fervidus  females  con- 
siderably and  it  has  much  the  same  widely  extended  habitat  as  has 
that  species. 

Bumble-bees  are  captured  and  devoured  by  Asilids  in  con- 
siderable numbers.  The  writer  has  many  times  found  a 
partly  eaten  bumble-bee  in  the  grasp  of  one  of  these  flies  ; 
and,  in  every  case,  the  fly  and  bee  were  of  very  similar  colora- 
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tion.  It  seems  possible  that  the  fly  is  enabled  to  more  easily 
approach  and  capture  its  bee  prey  because  of  this  similarity. 
Moreover,  the  larvae  of  many  of  the  Syrphidae,  which  re- 
semble bumble-bees  in  their  coloration,  are  reared  in  the 
nests  and  fed  on  the  larvae  of  these  bees.  It  is  supposed 
that,  because  of  their  resemblance,  these  flies  are  better  able 
to  enter  the  nests  of  the  bees  and  lay  their  eggs  in  them. 
It  seems  probable,  therefore,  that  with  the  families  Asilidae 
and  Syrphidae,  two  factors  have  worked  together  in  guiding 
natural  selection  in  bringing  about  the  color  resemblances 
of  certain  of  their  species  to  bumble-bee  species. 

These  factors  are : 

(a) .  The  advantage  of  protective  mimicry  already  discussed,  and 

(b) .  The  advantage  of  aggressive  mimicry. 

The  bumble-bee  hawk  moth,  Hemaris  diffinis  Boisduval, 
resembles  bumble-bees  a great  deal  in  general  appearance 
and  may  be  a case  of  protective  mimicry. 

Many  of  the  species  of  Psithyrus  appear  to  imitate,  in 
their  coloration,  the  species  of  Bombus  in  the  nests  of  which 
they  are  inquilines.  This  mimicry  is  probably  entirely  ag- 
gressive. 

Species  and  Subspecies  Limits. 

Many  of  the  New  World  species  of  Bombidae,  as  they  are 
considered  in  this  paper,  are  so  distinct  from  all  others  that 
they  can  hardly,  at  least  with  our  present  knowledge  of  their 
variations,  be  considered  by  any  one  as  being  closely  enough 
related  to  any  other  forms  to  raise  any  question  as  to  their 
complete  and  separate  species  rank.  With  many  other  spe- 
cies, however,  the  relationships  are  evidently  very  close,  the 
differences,  while  apparently  constant,  being  so  small  that 
it  must  be  entirely  a matter  of  personal  opinion  whether  they 
should  be  given  full  species  rank  or  be  considered  as  only 
subspecies.  A list  of  species  showing  several  such  doubtful 
relationships  is  here  included  : 

1.  Bombus  appositus  and  B.  distinguendus  Morawitz. 

2.  “ calif  ornicus,  B.  fer vidus  and  B.  sonomce. 

3.  “ pennsylvanicus  and  B . sonorus. 

4.  “ terricola  and  B.  occidentals. 
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5.  Botnbus  vagans , B.  bolsteri  and  B cockerelli. 

6.  “ frigidus  and  B.  couperi. 

7.  “ Jiavifrons . B.  centralis  and  B . pieuralis. 

8.  “ sitkensis  and  B.  ambiguus. 

9.  “ melanopygus,  B.  sylvicola  and  B.  gelidus. 

10.  “ ephippiatus  and  B.  pulcher. 

11.  “ huntii  and  B.  laticinctus. 

12.  “ separatus  and  B.  mormonorum. 

13.  “ rufocinctus , B.  mexicensis  and  B.  henshazui. 

If  some  other  worker  on  this  family  should  reduce  the 
thirty-one  species  here  listed  to  thirteen,  as  indicated,  the 
writer  could  present  no  very  substantial  reasons  why  they 
should  not  be  so  classified. 

Where  the  variation  of  a species  has  made  it  necessary 
to  describe  several  color  gradations,  the  writer  has,  in  most 
cases,  designated  those  gradations  as  “ color  variants”  and 
numbered  them  consecutively  instead  of  giving  them  names. 
Most  entomologists  would  probably  have  given  these  grada- 
tions names  and  ranked  them  either  as  varieties  or  as  sub- 
species. As  different  gradations  are  often  found  together 
in  the  same  nest,  being  the  offspring  of  the  same  queen,  it 
seems  unreasonable  to  the  writer  to  give  them  any  particular 
rank  and  the  term  “color  variant”  has  been  chosen  as  the 
one  which  seems  to  the  writer  to  most  accurately  express 
the  relationship  of  the  various  gradations  to  each  other. 
Criticisms  of  this  method  of  disposing  of  these  variations  is 
expected,  but  the  writer  is  willing  to  endure  it  for  the  sake 
of  his  opinions  concerning  the  matter.  If  names  for  these 
variants  seem  necessary,  other  students  of  the  group  are,  of 
course,  at  liberty  to  furnish  them. 

Arrangement  of  Specific  Descriptions. 

In  this  paper,  the  specific  descriptions,  within  the  various 
groups,  have  been  arranged  as  far  as  it  has  been  possible, 
to  indicate  the  relative  closeness  of  the  relationship  of  the 
species  to  one  another.  Such  an  arrangement  for  the  Du- 
moucheli  and  Fraternus  groups  has  been  far  more  difficult, 
and  will  be  found  much  less  reliable,  than  for  the  other 
groups.  Of  the  other  groups,  the  Pratorum  group  alone 
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has  a sufficient  number  of  species  to  make  a consideration 
of  the  arrangement  of  their  descriptions  necessary  here.  In 
this  group,  most  of  the  New  World  species  can  be  easily  and 
naturally  separated  into  several  more  or  less  distinct  sub- 
groups, as  follows : 

Subgroup  1.  bimaculatus  and  impatiens. 

“ 2.  ternarius,  huntii,fernaldi,  vosnesenskii,  edwardsii,  melano- 

pygus,  sylvicola  and  gelidus. 

3.  perplexus , vagans , cocker elli,  bolsteri , couperi  and  frigidus. 

“ 4.  pleurcilis,  Jiavifrons  and  centralis . 

“ 5.  ambiguus , sitkensis,  mixtus  and  alboanalis. 

Distinctive  Characters  of  the  Genus  Bombus. 

Females  of  two  kinds,  queens  and  workers,  with  mandibles 
either  three  or  four  (exceptionally  five  or  six)  toothed  (figs. 
34,  36  and  37);  labrum  quadrangular  in  outline  (fig.  107); 
abdomen,  except  apical  segment,  well  covered  with  pile  over 
practically  the  entire  upper  surface  ; ventral  apical  segment 
without  lateral  elevations  (fig.  C);  posterior  tibiae  with  outer 
surface  flat  or  slightly  concave,  naked,  smooth  and  shining, 
fringed  before  and  behind  with  long  hairs  forming  a pollen 
basket  (fig.  B);  end  of  each  posterior  tibia  bearing,  on  the 
inner  side,  a transverse  row  of  stout  spines  (fig.  12);  each 
posterior  metatarsus  with  a prominent  projection  or  spur  at 
the  base  on  the  posterior  side  (fig.  J).  Male  with  genitalia 
having  corneus  volsellae  and  squamae,  and  with  anterior  mar- 
gin of  labrum  straight  or  incurved  (fig.  51). 


Part  I — SPECIES  NORTH  OF  MEXICO. 


Table  for  Separation  of  Queens  of  Bombus. 

1.  Occiput  of  head  bearing  light  or  yellow  pile,  or  with  a very  strong 

admixture  of  light  or  yellow  hairs 2. 

Occiput  of  head  black  or  with  only  a very  slight  admixture  of  yel- 
low hairs 60. 

2.  Hind  femora  and  trochanters  black 3. 

Hind  femora  with  considerable  light  pile,  or  the  hind  trochanters 

with  light  pile 37. 

3.  Hairs  fringing  corbiculae  with  a more  or  less  distinctly  ferruginous 

tinge 4. 

Hairs  fringing  corbiculae  black 10. 
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4.  Yellow  pile  of  meso-pleura  extending  to  bases  of  legs 5. 

Yellow  pile  of  pleura  not  extending  to  bases  of  legs 7. 

5.  All  dorsal  abdominal  segments  beyond  the  first  two  entirely  covered 

with  black  pile ambigtius. 

Apical  segments  of  abdomen  bearing  more  or  less  yellow,  light  or 
ferruginous  pile 6. 

6.  Dorsum  of  thorax  having  a clouded  appearance,  the  pile  being 

of  yellow  and  black  hairs  thoroughly  mixed sitkensis. 

Black  band  between  the  wings  at  least  fairly  well  defined. 

frigidus. 

7.  Malar  space  nearly  or  quite  as  long  as  it  is  wide  at  the  apex 8. 

Malar  space  not  nearly  as  long  as  it  is  wide  at  the  apex ; apical 

segments  without  white  pile 9. 

8.  Some  of  the  abdominal  segments  bearing  considerable  ferruginous- 

red  pile ; apical  segments  without  white  pile gelidus. 

None  of  the  abdominal  segments  bearing  ferruginous  pile ; apical 
segments  covered  above  with  white  pile alboanalis. 

9.  Scutellum  densely  and  entirely  covered  with  yellow  pile. 

hensbawi. 

At  most  with  only  a touch  of  yellow  on  the  scutellum. 

occidentalis-nigroscutatus. 


10.  Yellow  pile  of  meso-pleura  extending  to  bases  of  legs 11. 

Yellow  pile  of  pleura  not  extending  to  bases  of  legs 21. 

11.  Thorax  above  entirely,  oralmost  entirely,  covered  with  yellow  pile.  .12. 
Thorax  with  a large  amount  of  black  pile  between  the  bases  of  the 

wings 17. 

12.  Malar  space  distinctly  longer  than  it  is  wide  at  the  apex 13. 

Malar  space  not  distinctly  longer  than  it  is  wide  at  the  apex 14. 


13.  Second  dorsal  abdominal  segment  usually  entirely  covered  with 

yellow  pile  ; always  more  than  half  covered  with  yellow  pile. 

vagans. 

Second  dorsal  abdominal  segment  more  than  half  covered  with 
black  pile bimaculatus. 

14.  Some  of  the  abdominal  segments  beyond  the  second  bearing  other 

than  black  pile rufocinctus. 

None  of  the  abdominal  segments  beyond  the  second  bearing  other 
than  black  pile 15. 

15.  Ocelli  large  ; lateral  ones  much  nearer  to  the  margins  of  the  eyes 

than  to  each  other separatus. 

Ocelli  small ; lateral  ones  not  nearer  to  the  margins  of  the  eyes 
than  to  each  other 16. 

16.  Second  abdominal  segment  above  entirely  or  in  part  covered  with 

yellow  pile vagans. 

Second  abdominal  segment  above  bearing  little  or  no  pile  of  a 

color  other  than  dark  brown  or  black impatiens. 
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17.  Pile  long  and  loose ; second  abdominal  segment  above  entirely 

covered  with  ferruginous-red  pile ; fourth  and  fifth  abdominal 

segments  covered  with  very  light  yellow  pile sylvicola. 

Pile  not  especially  long  and  loose ; second  abdominal  segment 
usually  not  covered  entirely  with  ferruginous  pile 18. 

18.  Face  with  a conspicuous  amount  of  yellow  pile  about  the  bases  of 

the  antennae  ; scutellum  with  only  a scanty  posterior  border 

of  yellow  pile ambiguus. 

Face  without  a conspicuous  amount  of  yellow  pile  about  the  bases 
of  the  antennae  ; scutellum  well  covered  with  yellow  pile.. 19. 

19.  Second  dorsal  abdominal  segment  entirely  covered  with  yellow  pile ; 

mesocoxae  strongly  and  heavily  tufted  with  yellow  pile.. ..98. 
Second  dorsal  abdominal  segment  partly  covered  with  black  or  fer- 
ruginous-red pile  ; mesocoxae  at  most  only  slightly  tufted 
with  yellow  pile 20. 

20.  Malar  space  longer  than  it  is  wide  at  the  apex pleuralis. 

Malar  space  not  longer  than  it  is  wide  at  the  apex...rufocinctus. 

21.  Face  covered  with  yellow  pile 22. 

Face  with  little  or  no  yellow  pile 26. 

22.  Clypeus  impunctate  ; length  of  malar  space  about  one-third  the 

length  of  the  eye 23. 

Clypeus  more  or  less  strongly  punctured ; length  of  malar  space 
less  than  one-third  the  length  of  the  eye 24. 

23.  Front  part  of  thorax  above  bearing  white  or  very  light  yellow  pile ; 

first  five  segments  of  abdomen  above  bearing  tawny  yellow 

pile appositus. 

Front  part  of  thorax  bearing  tawny  yellow  pile  ; only  the  first  four 
segments  of  the  abdomen  above  bearing  tawny  yellow  pile. 

borealis. 

24.  Only  one  dorsal  abdominal  segment  covered  with  other  than 

black  pile vosnesenskii. 

More  than  one  dorsal  abdominal  segment  covered  with  other  than 

black  pile 25. 

25.  Fifth  abdominal  segment  covered  above  with  black  pile...liuntii. 
Fifth  abdominal  segment  not  covered  above  with  black  pile. 


occidentalis. 

26.  Dorsum  of  thorax  entirely  covered  with  light  or  yellow  pile;  at 

most  only  a small  black  spot  present  on  the  disc  between 

the  bases  of  the  wings 27. 

Dorsum  of  thorax  not  nearly  entirely  covered  with  light  or  yellow 
pile;  either  the  entire  posterior  half  black,  or  at  least  a very 
noticeable  black  spot  or  band  between  the  bases  of  the 

wings 30. 

27.  All  dorsal  abdominal  segments  beyond  the  second  entirely  covered 

with  black  pile perplexus. 

Not  all  so  covered 28. 
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30 


31. 


28.  Usually  large  queens  with  very  dark  wings 29. 

Medium  sized  or  small  queens  with  comparatively  light  colored 

wings rufocinctus. 

29.  Dorsum  of  thorax  wholly  and  densely  covered  with  bright  yellow 

pile morrisoni. 

A small  rounded  spot  in  middle  of  dorsum  of  thorax  dark  and 

more  or  less  bare nevadensis. 

Apical  segments  of  abdomen  bearing  white  pile alboanalis. 

Apical  segments  of  abdomen  not  bearing  white  pile 31. 

First  abdominal  segment  covered  above  entirely  or  for  the  most 

part  with  black  pile 32. 

First  abdominal  segment  for  the  most  part  covered  above  with 
light  or  yellow  pile 35. 

32.  Usually  large  queens  with  very  dark  wings 33. 

Medium  sized  or  small  queens  with  comparatively  light  colored 

wings rufocinctus. 

33.  Ocelli  large,  placed  well  below  the  supra-orbital  line  in  the  narrow- 

est part  of  the  front 34. 

Ocelli  small,  placed  near  the  supra-orbital  line occidentalis. 

34.  Scutellum  with  at  least  a slight  mixing  of  yellow  hairs  with  the 

black  ; apical  segments  of  the  abdomen  without  any  ferru- 
ginous pile auricomus. 

Scutellum  always  entirely  black ; apical  abdominal  segments  usu- 
ally bearing  more  or  less  dark  ferruginous  pile....crotcliii. 

35.  Malar  space  longer  than  it  is  wide  at  the  apex ; pile  long  and  loose..36. 
Malar  space  not  longer  than  it  is  wide  at  the  apex  ; pile  short  and 

dense rufocinctus. 

36.  Some  of  the  dorsal  abdominal  segments  bearing  a considerable 

amount  of  ferruginous-red  pile ; hypopygium  without  a me- 
dian carina gelidus. 

None  of  the  abdominal  segments  bearing  ferruginous  pile  above  ; 
hypopygium  with  a median  carina pleuralis. 

37.  Hairs  fringing  corbiculae  with  a more  or  less  distinctly  ferrugin- 

ous tinge 38. 

Hairs  fringing  corbiculae  black 49. 

38.  Yellow  pile  of  pleura  extending  to  bases  of  legs 39. 

Yellow  pile  of  pleura  not  extending  to  bases  of  legs...edwardsii. 

39.  Face  with  little  or  no  yellow  pile  about  the  bases  of  the  antennae..40. 
Face  with  a large  amount  of  yellow  pile  about  the  bases  of  the 

antennae 41. 

40.  Malar  space  distinctly  more  than  one-third  the  length  of  the  eye. 

kirbyellus. 

Malar  space  not  one-third  the  length  of  the  eye frigidus. 

Hypopygium  with  median  carina  on  apical  portion 42. 

Hypopygium  without  median  carina 46. 


41. 
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42.  Dorsum  of  thorax  clouded  by  a mixture  of  black  and  yellow  pile..43. 
Dorsum  of  thorax  with  a distinct  black  interalar  band 44. 


43.  Femora  bearing  some  yellow  pile flavifrons. 

Femora  bearing  no  yellow  pile ambiguus. 


44.  Abdomen  with  some  segments  bearing  ferruginous  pile. 

centralis. 

Abdomen  without  segments  bearing  ferruginous  pile 45. 

45.  Third  abdominal  segment  covered  above  with  black  pile. 

ambiguus. 

Third  abdominal  segment  covered  above  with  yellow  pile. 

centralis. 

46.  Second  dorsal  abdominal  segment  covered  entirely  or  for  the  most 

part  with  ferruginous-red  pile 47. 

Second  dorsal  abdominal  segment  not  covered  with  ferruginous 
pile 48. 

47.  Pile  on  anterior  part  of  dorsum  of  thorax  strongly  clouded  by  the 

mixture  of  yellow  and  black  hairs melanopygus. 

Pile  on  anterior  part  of  dorsum  of  thorax  light  yellow,  with  no 
black  hairs  mixed  in sylvicola. 

48.  Malar  space  somewhat  longer  than  it  is  wide  at  the  apex. 

sitkensis. 

Malar  space  not  longer  than  it  is  wide  at  the  apex mixtus. 

49.  Abdomen  with  some  segments  bearing  ferruginous-red  pile 50. 

Abdomen  with  no  segment  bearing  ferruginous-red  pile 53. 

50.  Dorsum  of  thorax  and  vertex  of  head  with  black  and  yellow  pile 

mixed,  giving  a clouded  effect;  black  band  between  wings 

not  definite  nor  distinct melanopygus. 

Front  part  of  thorax  above  with  very  little  or  no  black  pile  mixed 
with  the  yellow 51. 

51.  Second  segment  of  abdomen  entirely  covered  with  yellow  pile 

above  ; fourth  segment  with  more  or  less  ferruginous-red 

pile  above 97. 

Second  segment  of  abdomen  with  more  or  less  ferruginous-red  or 
black  pile  above 52. 

52.  Pile  long  and  loose  ; face  generally  with  a strong  tuft  of  yellow 

between  and  below  the  bases  of  the  antennae sylvicola. 

Pile  short ; face  seldom  with  a strong  yellow  tuft  as  above. 

rufocinctus. 

53.  Malar  space  distinctly  shorter  than  its  width  at  the  apex 54 

Malar  space  not  distinctly  shorter  than  it  width  at  the  apex 56. 

54.  Fourth  abdominal  segment  covered  with  black  pile 55. 

Fourth  abdominal  segment  not  entirely  covered  with  black  pile. 

rufocinctus. 

55.  Ocelli  below  the  supra-orbital  line,  in  the  narrowest  part  of  the 

front ; lateral  ones  nearer  to  the  eyes  than  to  each  other. 

mormonorum. 
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Ocelli  small,  placed  near  the  supra-orbital  line,  above  the  narrow- 
est part  of  the  front ; the  lateral  ones  about  equidistant  from 
the  eyes  and  from  each  other vagans. 

56.  With  a very  large  black  patch  or  band  on  dorsum  of  thorax  be- 

tween the  wing  bases 57. 

With  at  most  only  a small  black  patch  in  this  location vagans. 

57.  Second  abdominal  segment  bearing  black  pile  above fernaldi. 

Second  abdominal  segment  bearing  yellow  pile  above 58. 

58.  Pile  on  scutellum  distinctly  darker  than  that  on  the  front  part  of 

the  thorax  above ambiguus. 

Pile  on  scutellum  not  darker  than  that  on  the  front  part  of  the 
thorax  above 59. 

59.  Malar  space  distinctly  longer  than  its  width  at  apex  ; face  with  a 

conspicuous  amount  of  yellow  pile  about  the  bases  of  the 

antennae cockerelli. 

Malar  space  not  distinctly  longer  than  its  width  at  the  apex  ; face 
without  a conspicuous  amount  of  yellow  pile couperi. 

60.  Hairs  fringing  corbiculae  with  a more  or  less  distinctly  ferruginous 

tinge 61. 

Hairs  fringing  corbiculae  black  or  mostly  so 69. 

61.  Yellow  pile  of  pleura  extending  to  bases  of  legs kirbyellus. 

Yellow  pile  not  covering  pleura  to  bases  of  legs 62. 

62.  Apical  segments  of  abdomen  bearing  white  pile 63. 

Apical  segments  of  abdomen  not  bearing  white  pile 64. 

63.  Hairs  fringing  corbiculae  strongly  ferruginous  ; face  with  a rather 

faint  touch  of  yellow  about  and  below  the  bases  of  the  an- 
tennae   occidentalis. 

Hairs  fringing  corbiculae  usually  with  only  a slight  tinge  of  ferru- 
ginous ; face  without  a yellow  touch. 

terrestris  var.  moderatus. 

64.  Malar  space  longer  than  it  is  wide  at  the  apex 65. 

Malar  space  not  longer  than  it  is  wide  at  the  apex 68. 

65.  Pile  short  and  dense  ; black  pile  covering  a part  or  all  of  the  dor- 

sum of  the  second  abdominal  segment californicus. 

Pile  long  and  loose ; second  abdominal  segment  above  entirely 
covered  with  yellow  pile 66. 

66.  Clypeus  almost  impunctate  ; very  smooth  and  shining polaris. 

Clypeus  somewhat  strongly  punctate 67. 

67.  Pleura  almost  entirely  dark kincaidii. 

Pleura  light,  except  lower  half strenuus. 

68.  Face  usually  with  a noticeable  touch  of  yellow  ; western,  mostly 

Californian occidentalis-nigroscutatus. 

Face  usually  without  a noticeable  touch  of  yellow  ; eastern. 

terricola. 

69.  Yellow  pile  of  pleura  extending  to  bases  of  legs 70. 

Yellow  pile  of  pleura  not  extending  to  bases  of  legs 79. 
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70.  Some  segments  of  abdomen  beyond  the  second  bearing  ferrugin- 

ous-red or  reddish  pile 71. 

No  segment  of  abdomen  beyond  the  second  bearing  ferruginous- 
red  or  reddish  pile 72. 

71.  Malar  space  fully  one-third  the  length  of  the  eye kirbyellus. 

Malar  space  not  one-third  the  length  of  the  eye ternarius. 

72.  No  black  interalar  band 73. 

With  a broad  black  band  between  the  wings  (not  always  sharply 

defined) 76. 

73.  Ocelli  large,  placed  well  below  the  supra-orbital  line  and  in  the 

narrowest  part  of  the  front ; lateral  ocelli  nearer  the  margins 

of  the  eyes  than  to  each  other 74. 

Ocelli  small,  placed  near  the  supra-orbital  line,  above  the  narrow- 
est part  of  the  front ; lateral  ocelli  about  equidistant  from 
from  the  margins  of  the  eyes  and  from  each  other 75. 

74.  Hind  femora  bearing  a strong  touch  of  yellow  hairs.. 

mormonorum. 

Hind  femora  all  black separatus. 

75.  Malar  space  longer  than  it  is  wide  at  the  apex  ; first  four  abdomi- 

nal segments  entirely  covered  above  with  yellow  pile. 

fervidus  var.  dorsalis. 
Malar  space  not  longer  than  it  is  wide  at  the  apex  ; not  all  the  first 
four  abdominal  segments  covered  above  with  yellow  pile. 

afilnis. 

76.  Malar  space  distinctly  more  than  one-third  as  long  as  the  eye. 

kirbyellus. 

Malar  space  not  more  than  one-third  as  long  as  the  eye 77. 

77.  First  four  abdominal  segments  entirely  covered  above  with  yellow 

pile fervidus. 

Not  all  the  first  four  abdominal  segments  entirely  covered  above 
with  yellow  pile 78. 

78.  Basal  portion  of  abdomen  above  with  a large  median  triangular 

black  area  ; none  of  the  apical  segments  bearing  much  yel- 
low pile  above pleuralis. 

Basal  portion  of  abdomen  without  a large  median  black  area  ; pre- 
apical  abdominal  segment  above  largely  covered  with  yellow 
pile 99. 

79.  Pleura  mostly  covered  with  light  pile 80. 

Pleura  with  light  pile  extending  but  a short  distance  below  bases 

of  wings 87. 

80.  Ocelli  large  ; below  the  supra-orbital  line,  in  the  narrowest  part  of 

the  front ; malar  space  very  short,  much  shorter  than  broad. 

fraternus. 

Ocelli  small,  near  the  supra-orbital  line,  above  the  narrowest  part 
of  the  front ; malar  space  at  least  as  long  as  broad 81. 
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81.  Dorsum  of  thorax  entirely  covered  with  yellow  pile  ; no  black 

interalar  band fervidus  var.  dorsalis. 

Dorsum  of  thorax  not  entirely  covered  with  yellow  pile 82. 

82.  Hypopygium  with  median  carina  on  apical  part pleuralis. 

Hypopygium  without  median  carina 83. 

83.  All  the  first  four  segments  of  the  abdomen  above  covered  with 

yellow  pile fervidus. 

Not  all  the  first  four  segments  of  the  abdomen  above  covered  with 
yellow  pile 84. 

84.  The  two  apical  abdominal  segments  black 85. 

The  two  apical  abdominal  segments  bearing  long  loose  pile  with  a 

more  or  less  distinctly  ferruginous-red  tinge  ; wings  light  for 
a queen.  Northern 86. 

85.  Wings  dark  ; second  dorsal  abdominal  segment  entirely,  or  for  the 

most  part,  covered  above  with  black  pile.  Western. 

californicus. 

Wings  rather  light ; second  dorsal  abdominal  segment  entirely 
covered  above  with  light  or  yellow  pile.  Northwestern. 

kincaidii. 

86.  Clypeus  smooth  and  shining,  almost  impunctate polaris. 

Clypeus  somewhat  strongly  punctate ; third  abdominal  segment 

entirely  and  evenly  covered  above  with  yellow  pile. 

strenuus. 

87.  Only  the  first  two  abdominal  segments  above  covered  with  other 

than  black  pile arcticus. 

Abdomen  not  so  colored * 88. 

88.  Ocelli  large,  placed  well  below  the  supra-orbital  line,  in  the  nar- 

rowest part  of  the  front 89. 

Ocelli  small,  placed  near  the  supra-orbital  line,  above  the  narrowest 
part  of  the  front 90. 

89.  Dorsum  of  thorax  almost  entirely  covered  with  light  pile. 

nevadensis. 

Dorsum  of  thorax  not  nearly  entirely  covered  with  light  pile. 

auricomus. 


90.  Dorsum  of  thorax  almost  or  entirely  covered  with  light  pile 91, 

Dorsum  of  thorax  not  nearly  entirely  covered  with  light  pile 92. 


91.  Only  the  two  apical  abdominal  segments  covered  with  black  pile. 

fervidus  var.  dorsalis. 

The  three  apical  abdominal  segments  covered  with  black  pile. 

sonorus. 

92.  Apical  segments  of  abdomen  bearing  white  pile. 

terristris  moderatus. 

Apical  segments  of  abdomen  not  bearing  white  pile 93. 

93.  Second  and  third  abdominal  segments  entirely  covered  with  yel- 

low pile  above 94. 

Second  and  third  abdominal  segments  not  both  entirely  covered 
with  yellow  pile  above 96. 
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94.  Apical  abdominal  segments  bearing  more  or  less  light  yellow  or 
ferruginous-yellow  pile  ; malar  space  short,  not  one-fourth 


the  length  of  the  eye terricola. 

Apical  abdominal  segments  bearing  little  or  no  light  pile  ; malar 
space  at  least  one-fourth  the  length  of  the  eye 95. 


95.  Scutellum  covered  with  dense  yellow  pile.  Southwestern. 

sonorus. 

Scutellum  usually  dark,  with  only  a very  slight  touch  of  yellow 
pile.  Cosmopolitan pennsylvanicus. 

96.  Malar  space  fully  one-third  the  length  of  the  eye 84. 

Malar  space  less  than  one-third  the  length  of  the  eye  ; fourth  ab- 
dominal segment  covered  above  with  black  pile. 

occidentals  nigroscutatus. 

97.  Third  abdominal  segment  covered  with  black  pile  above. 

frigidus. 

Third  abdominal  segment  covered  with  ferruginous-red  pile  above. 

centralis. 

98.  Apical  abdominal  segments  bearing  ferruginous  pile  above. 

frigidus. 

Apical  abdominal  segments  bearing  light  or  yellow  pile  above. 

couperi. 

99.  Greater  part  of  dorsum  of  thorax  strongly  shaded  by  the  mixing 

of  yellow  and  black  hairs bolsteri. 

Black  interalar  band  fairly  well  defined,  black  and  yellow  hairs 
not  mixed  to  any  extent  on  the  dorsum  of  the  thorax. 

couperi. 


Table  for  Separation  of  Workers  of  Bombus. 


1.  Face  with  a considerable  amount  of  light  or  yellow  pile 2. 

Face  with  very  little  or  no  yellow  pile 29. 


2.  Pleura,  or  at  least  their  lower  parts,  covered  with  black  pile  or 
so  shaded  by  the  admixture  of  dark  hairs  as  to  be  noticeably 
darker  than  the  front  part  of  the  thorax  above  ; yellow  pile 


not  reaching  bases  of  legs 3. 

Pleura  covered  with  yellow  pile  to  bases  of  legs 11. 

3.  Scutellum  with  very  little  or  no  light  or  yellow  pile 5. 

Scutellum  with  considerable  light  or  yellow  pile 4. 

4.  Abdomen  with  more  or  less  ferruginous-red  pile  on  some  of  the 

dorsal  abdominal  segments 6. 

Abdomen  with  no  ferruginous  pile  above 8. 

5.  Apical  abdominal  segments  with  white  pile Occident alis. 

Apical  abdominal  segments  without  white  pile vosnesenskii. 

6.  Pile  very  long  and  loose sylvicola. 

Pile  not  very  long  and  loose 7. 
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7.  Fringes  of  corbiculae  with  a distinctly  ferruginous  tinge  ; black 

interalar  band  extending  back  on  to  the  scutellum  in  a sharp  V. 

edwardsii. 

Fringes  of  corbiculae  without  a ferruginous  tinge  ; black  interalar 
band  usually  not  very  distinctly  marked  ; never  extending 
in  a sharp  V onto  the  scutellum rufocinctus. 

8.  Clypeus  completely  impunctate,  smooth  and  shining,  except  cor- 

ners  10. 

Clypeus  somewhat  sparsely  punctured  over  its  entire  surface 9. 

9.  First  abdominal  segment  above  covered  chiefly  with  black  pile. 

occidentalis. 

First  abdominal  segment  above  covered  chiefly  with  light  or  yellow 

pile edwardsii. 

10.  The  last  two  abdominal  segments  black  above borealis. 

Only  the  last  segment  black  above appositus. 

11.  Third  and  fourth  dorsal  abdominal  segments  entirely  covered  with 

black  pile 12. 

Third  and  fourth  dorsal  abdominal  segments  not  both  entirely 
covered  with  black  pile 18. 

12.  Fifth  dorsal  abdominal  segment  covered  with  yellow  pile 13. 

Fifth  dorsal  abdominal  segment  black  above 14. 

13.  Scutellum  densely  covered  with  bright  yellow  pile  ; fringes  of  cor- 

biculae usually  black cockerelli. 

Scutellum  generally  darkly  shaded ; fringes  of  corbiculae  usually 
strongly  tinged  with  ferruginous sitkensis. 

14.  Pile  covering  scutellum  conspicuously  darker  than  that  covering 

the  anterior  part  of  the  thorax  above ambiguus. 

Pile  covering  scutellum  not  conspicuously  darker  than  that  cover- 
ing the  anterior  part  of  the  thorax  above 15. 

15.  Yellow  pile  on  scutellum  and  on  anterior  part  of  thorax  above  with 

black  hairs  strongly  intermixed fiavifrons. 

Yellow  pile  on  scutellum  and  on  anterior  part  of  thorax  above 
without  admixture  of  black  hairs 16. 

16.  Malar  space  longer  than  its  width  at  the  apex pleural  is. 

Malar  space  not  longer  than  its  width  at  the  apex 17. 

17.  A touch  of  yellow  pile  present  on  the  lateral  margins  of  the  third 

abdominal  segment lnormonorum. 

No  touch  of  yellow  pile  on  lateral  margins  of  third  segment. 

separata  s. 

18.  First  four  segments  of  the  abdomen  above  all  covered  with  yellow 

or  tawny  pile 19. 

Not  all  the  first  four  abdominal  segments  above  covered  with 
tawny  or  yellow  pile 20. 

19.  Last  two  abdominal  segments  black  ; clypeus  more  or  less  punctate. 

centralis. 
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Only  the  apical  abdominal  segment  black  ; clypeus  smooth  and 
shining appositus. 

20.  Pile  over  the  greater  part  of  the  thoracic  dorsum  of  black  and  yel- 

low hairs  mixed,  giving  a clouded  appearance 21. 

This  pile  not  appearing  clouded  ; black  interalar  band  rather  dis- 
tinct   24. 

21.  Pile  on  scutellum  conspicuously  lighter  than  that  on  any  other  part 

of  the  dorsum  of  the  thorax melanopygus. 

Pile  on  scutellum  not  conspicuously  lighter  than  that  on  anterior 
part  of  the  thorax  above 22. 

22.  The  apical  segments  of  abdomen  covered  above  with  light  or  ferru- 

ginous pile,  or  at  least  with  such  pile  very  strongly  inter- 
mixed  23. 

The  two  apical  segments  of  abdomen  above  not  covered  with  light 
or  ferruginous  pile flavifrons. 

23.  Length  of  malar  space  greater  than  its  breadth  at  the  apex. 

sitkensis. 

Malar  space  about  as  broad  at  the  apex  as  it  is  long mixtus. 

24.  Pile  very  long  and  loose sylvicola. 

Pile  not  very  long  and  loose 25. 

25.  Second  dorsal  abdominal  segment  entirely  covered  with  yellow  pile. 

centralis. 

Second  abdominal  segment  not  entirely  covered  above  with  yellow 
pile 26. 

26.  Yellow  pile  on  face  not  very  noticeable,  sometimes  entirely  absent. 

rufociuctus. 

Yellow  pile  on  face  very  noticeable 27. 

27.  Fringes  of  corbiculae  usually  with  a distinct  ferruginous  tinge  ; 

black  interalar  band  extended  posteriorly  in  the  middle  so 
as  to  divide  or  nearly  divide  the  yellow  of  the  scutellum. 

edwardsii. 

Fringes  of  corbiculae  usually  black  and  without  a ferruginous  tinge  ; 
posterior  border  of  black  interalar  band  running  straight,  or 
nearly  so,  across  the  thorax 28. 

28.  Second  and  third  abdominal  segments  with  black  pile  above. 

fernaldi. 

Second  and  third  abdominal  segments  covered  with  yellow  or  fer- 
ruginous-red pile  above huntii. 

29.  Pleura,  or  at  least  their  lower  parts,  covered  with  black  pile  or  so 

shaded  by  the  admixture  of  dark  hairs  ( polaris  often  ex- 
cepted) as  to  be  noticeably  darker  than  the  front  part  of  the 
thorax  above ; yellow  pile  not  reaching  the  bases  of  the  legs..30. 
Pleura  covered  with  yellow  pile  to  bases  of  legs 31. 

30.  Dorsum  of  thorax  entirely  covered  with  yellow  pile  except,  perhaps, 

a small  dark  spot  in  the  center;  no  black  interalar  band. 32. 
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The  scutellum  covered  with  black  pile  or  else  a black  interalar 
band  present 33. 

31.  Not  more  than  two  dorsal  abdominal  segments  covered  to  any  ex- 

tent with  other  than  black  pile 34. 

More  than  two  abdominal  segments  covered  entirely,  or  for  the  most 
part,  with  other  than  black  pile 35. 

32.  First  four  abdominal  segments  entirely  covered  above  with  yellow 

pile fervidus  var.  dorsalis. 

Not  all  of  these  segments  covered  with  yellow  pile 36. 

33.  Apical  abdominal  segments  with  white  pile  above 41. 

Apical  abdominal  segments  without  white  pile  above 44. 

34.  Ocelli  large  ; well  below  the  supra-orbital  line,  in  the  narrowest 

part  of  the  front ; the  lateral  ones  nearer  to  the  margins  of 

the  eyes  than  to  each  other 39. 

Ocelli  small  ; near  the  supra-orbital  line ; the  lateral  ones  not 
nearer  to  the  margins  of  the  eyes  than  to  each  other 40. 

35.  First  four  dorsal  abdominal  segments  entirely  covered  with  yellow 

pile  ; the  apical  segments  without  ferruginous  pile 57. 

Either  not  all  the  first  four  dorsal  abdominal  segments  are  covered 
with  yellow  pile,  or  the  apical  segments  bear  considerable 
ferruginous-red  or  yellowish  ferruginous  pile,  or  both 58. 

36.  Only  two  abdominal  segments  with  yellow  pile  above;  eastern. 

perplexus. 

More  than  two  of  the  dorsal  abdominal  segments  with  yellow  pile ; 
western 37. 

37.  Malar  space  not  longer  than  its  width  at  the  apex morrisoni. 

Malar  space  longer  than  its  width  at  the  apex 38. 

38.  Ocelli  placed  well  below  the  supra-orbital  line,  in  the  narrowest 

part  of  the  front nevadensis. 

Ocelli  placed  near  the  supra-orbital  line,  above  the  narrowest  part 
of  the  front sonorus. 

39.  Black  interalar  band  present  ; malar  space  twice  as  wide  at  its 

apex  as  it  is  long fraternus. 

No  black  interalar  band  present ; malar  space  not  twice  as  wide 
at  its  apex  as  it  is  long 45. 

40.  Malar  space  as  long  as,  or  longer  than,  it  is  wide  at  its  apex 47. 

Malar  space  wider  at  apex  than  it  is  long 46. 

41.  Some  of  the  abdominal  segments  covered  above  with  ferruginous- 

red  pile sylvicola. 

None  of  the  abdominal  segments  covered  above  with  ferruginous 
pile 42. 

42.  Fringes  of  corbiculse  with  a distinct  ferruginous  tinge. 

occidentalis. 

Fringes  of  corbiculae  black,  with  little  or  no  ferruginous  tinge. ..43. 

43.  First  dorsal  abdominal  segment  entirely  covered  with  black  pile ; 

second  segment  entirely  covered  above  with  yellow  pile. 

terrestris  var.  moderatus. 
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44 


45 


First  abdominal  segment  entirely  covered  above  with  light  or  yel- 
low pile  ; second  segment  not  nearly  entirely  covered  with 

yellow  pile alboanalis. 

Fourth  and  fifth  abdominal  segments  both  almost  or  entirely  covered 

above  with  black  pile . 48. 

Fourth  and  fifth  abdominal  segments  not  both  nearly  covered  with 

black  pile 49. 

A touch  of  yellow  pile  present  on  the  lateral  margins  of  the  third 

abdominal  segment mormonorum. 

No  touch  of  yellow  pile  on  lateral  margins  of  third  segment. 

separatus. 

46.  Disc  of  thorax  with  a central,  dark,  rather  bare,  shining  area  ; basal 

middle  of  second  dorsal  abdominal  segment  usually  bearing 

brown-ferruginous  pile affinis. 

Dorsum  of  thorax  usually  entirely  covered  with  yellow  pile  ; gener- 
ally only  the  first  dorsal  abdominal  segment  bearing  other 
than  black  pile iiupatiens. 

47.  A distinct  black  interalar  band  present 50. 

No  black  interalar  band  present 56. 

48.  The  first  two  abdominal  segments,  and  only  the  first  two,  entirely 

covered  above  with  yellow  pile 50. 

Abdomen  not  so  colored 51. 

49.  Apical  abdominal  segments  with  ferruginous-red  pile  above 60. 

Apical  abdominal  segments  without  ferruginous-red  pile  above. .62. 

50.  Hypopygium  with  median  carina  on  its  apical  portion.. pleuralis. 

Hypopygium  without  median  carina  on  its  apical  portion 59. 

51.  Ocelli  large ; well  below  the  supra-orbital  line,  in  the  narrowest 

part  of  the  front 52. 

Ocelli  small ; near  the  supra-orbital  line 53. 

52.  Third  dorsal  abdominal  segment  entirely  covered  with  yellow  pile. 

auricomus. 

Third  segment  not  thus  covered crotcliii. 

Malar  space  very  short,  not  one-fourth  the  length  of  the  eye 54. 

Malar  space  fully  one-fourth  the  length  of  the  eye 55. 

Eastern terricola. 

Western,  mostly  Californian. .occiclentalis  var.  nigroscutatus. 
55.  Scutellum  usually  dark,  with  very  little  or  no  yellow  pile  (excep- 
tionally, well  covered  with  yellow  pile);  cosmopolitan. 

pennsylvanicus. 

Scutellum  always  well  covered  with  yellow  pile  ; southwestern. 

sonorus. 

Hypopygium  with  a median  carina  on  its  apical  portion.. vagans. 

Hypopygium  with  no  median  carina bimaculatus. 

Black  interalar  band  present fervidus. 

No  black  interalar  band  present fervidus  var.  dorsalis. 


53 


54. 


56. 


57 
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58. 

59. 

60. 
61. 


62. 


63. 

64. 


65. 

66. 

67. 

68. 

69. 

70. 

71. 


Greater  part  of  dorsum  of  thorax  with  yellow  and  black  hairs  inter- 
mixed giving  it  a strongly  clouded  appearance 65. 

Black  interalar  band  more  or  less  distinct 67. 

Pile  on  third  dorsal  abdominal  segment  entirely  or  almost  entirely 
black arcticus. 

Pile  on  third  segment  more  or  less  strongly  yellow kincaidii. 

Ocelli  large  ; well  below  the  supra-orbital  line,  in  the  narrowest 

part  of  the  front crotchii. 

Ocelli  small ; near  the  supra-orbital  line 61. 

Occiput  with  more  or  less  yellow  pile ; third  abdominal  segment 
entirely  covered  above  with  black  pile  ; malar  space  not  one- 
third  as  long  as  the  eye frigidus. 

Occiput  black  ; third  abdominal  segment  not  entirely  covered  above 
with  black  pile  ; malar  space  one-third  as  long  as  the  eye. 

polaris. 

Pile  long  and  loose  ; some  of  the  dorsal  abdominal  segments  ferru- 
ginous-red  79. 

Pile  not  long  and  loose ; none  of  the  dorsal  abdominal  segments 
ferruginous 63. 

All  the  first  four  abdominal  segments  covered  above  with  yellow 
pile fervidus. 

Not  all  the  first  four  abdominal  segments  entirely  so  covered.... 64. 

Malar  space  much  longer  than  it  is  wide  at  its  apex. 

californicus. 

Malar  space  not  much  longer  than  it  is  wide  at  its  apex. 

occidentalis  var.  nigroscutatus. 

Apical  abdominal  segment  dark cockerelli. 

Apical  abdominal  segment  ferruginous-red  or  yellowish-ferrugin- 
ous  66. 

Length  of  malar  space  greater  than  its  width  at  the  apex. 

sitkensis. 

Malar  space  as  wide  at  its  apex  as  it  is  long mixtus. 

Occiput  bearing  little  or  no  yellow  pile 68. 

Occiput  yellow  or  with  a strong  admixture  of  yellow  hairs 70. 

Malar  space  as  long  as  or  longer  than  its  width  at  the  apex 69. 

Malar  space  wider  at  apex  than  it  is  long 78. 

Third  dorsal  abdominal  segment  entirely  covered  with  black  pile.. 72. 

Third  dorsal  abdominal  segment  not  entirely  covered  with  black 
pile 73. 

Apical  abdominal  segments  bearing  ferruginous-red  pile. 

frigidus. 


Apical  segments  not  bearing  ferruginous  pile 71. 

Second  abdominal  segment  entirely  yellow  and  third  entirely  black 

above couperi. 

Not  so  colored 76. 
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72.  Pile  on  abdomen  long  and  loose  ; that  on  pleura  tending  to  be 

whitish  ; malar  space  fully  one-third  the  length  of  the  eye. 

kirbyellus. 

Pile  not  especially  long  and  loose  on  abdomen  ; that  on  pleura  yel- 
low ; malar  space  not  one-third  the  length  of  the  eye 77. 

73.  Second  and  third  dorsal  abdominal  segments  covered  with  ferru- 

ginous-red pile gelidus. 

Second  and  third  segments  not  so  covered 74. 

74.  Middle  portion  of  third  abdominal  segment  above  bearing  con- 

siderable light  pile,  being  sometimes  entirely  covered  with 

it 75. 

Third  dorsal  abdominal  segment  bearing  other  than  black  pile 
only  near  the  lateral  margins kirbyellus. 

75.  Apical  abdominal  segments  bearing  more  or  less  reddish-ferrugin- 

ous pile polaris. 

Apical  segments  not  bearing  reddish  pile kincaidii. 

76.  Malar  space  as  long  as  its  width  at  the  apex gelidus. 

Malar  space  not  as  long  as  its  width  at  the  apex rufocinctus. 

77.  Dorsum  of  thorax  clouded  by  a thorough  mixing  of  the  yellow  and 

black  pile bolsteri. 

Dorsum  of  thorax  not  with  clouded  pile ; interalar  band  distinct. 

couperi. 

78.  Abdomen  with  a large  amount  of  ferruginous-red  pile  above. 


ternarius. 

Abdomen  with  no  ferruginous  pile couperi. 

79.  The  second  dorsal  abdominal  segment  clothed  with  ferruginous- 

red  pile sylvicola. 

The  second  segment  without  ferruginous  pile pleuralis. 


Table  for  Separation  of  Males  of  Bombus. 

1.  Eyes  much  swollen,  bulging  out  from  sides  of  head  ; ocelli  placed 

well  below  the  supra-orbital  line  ; malar  space  short 2. 

Eyes  not  bulging  noticeably;  ocelli  near  supra-orbital  line 13. 

2.  Pleura  bearing  yellow  pile  nearly  or  quite  to  bases  of  legs 3. 

Pleura  with  yellow  pile  not  nearly  reaching  bases  of  legs 4. 

3.  More  than  two  dorsal  segments  of  the  abdomen  covered  with  yel- 

low pile 6. 

Not  more  than  two  of  the  abdominal  segments  thus  covered 7. 

4.  Hind  femora  with  little  or  no  light  or  yellow  pile crotcliii. 

Hind  femora  with  considerable  light  or  yellow  pile 5. 

5.  Last  three  abdominal  segments  entirely  covered  with  black  pile. 

morrisoni. 

Not  all  of  the  last  three  segments  so  covered rufocinctus. 

6.  Third  antennal  segment  as  long  as  segments  four  and  five 

together 12. 
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Third  antennal  segment  equalling  segment  five rufocinctus. 

7.  Malar  space  a mere  transverse  line fraternus. 

Malar  space  one-third  as  long  as  wide 8. 

8.  All  the  dorsal  abdominal  segments  beyond  the  second  entirely 

covered  with  black  pile 9. 

Not  all  the  segments  beyond  the  second  so  covered 10. 

9.  The  second  dorsal  abdominal  segment  entirely  covered  with  pile 

of  a color  other  than  black 11. 

The  second  dorsal  segment  partly  covered  with  black  pile. 

separatus. 

10.  Third  antennal  segment  as  long  as  segments  four  and  five 

together auricomus. 

Third  antennal  segment  equalling  segment  five rufocinctus. 

11.  Distance  between  the  inner  margins  of  the  eyes  distinctly  greater 

than  the  width  of  either  eye rufocinctus. 

Distance  between  the  inner  margins  of  the  eyes  about  equal  to  the 
width  of  either  eye mormonorum. 

12.  Apical  segments  of  abdomen  with  dull  ferruginous  yellow  pile  ; 

western nevadensis. 

Apical  segments  of  abdomen  with  black  pile ; mostly  eastern. 

auricomus. 


13.  Hairs  fringing  hind  tibiae  on  the  outer  surface  with  a more  or  less 

distinctly  light  or  ferruginous  tinge 14. 

These  hairs  entirely  or  almost  entirely  black 15. 

14.  Hind  femora  with  little  or  no  light  or  yellow  pile 16. 

Hind  femora  with  considerable  light  or  yellow  pile 18. 

15.  Pleura  clothed  with  yellow  or  light  pile  from  wing  bases  to  bases  of 

legs 21. 

Pleura  clothed  largely  with  dark  pile 22. 

16.  Second  dorsal  abdominal  segment  entirely  covered  with  yellow 

pile 37. 

Second  dorsal  segment  seldom  entirely  covered  with  yellow  pile ; 
western 17. 


17.  Apical  abdominal  segments  usually  covered  with  white  pile,  with- 
out a distinct  ferruginous  tinge ; third  dorsal  abdominal 
segment  usually  not  entirely  covered  with  yellow  pile. 

occidentalis. 

Light  pile  on  apical  abdominal  segments  usually  with  a distinct 
ferruginous-red  tinge  ; third  dorsal  abdominal  segment  en- 
tirely covered  with  yellow  pile  ; mostly  Californian. 

occidentalis-nigroscutatus. 


18.  Malar  space  fully  one-half  as  long  as  the  eye 19. 

Malar  space  not  one-half  as  long  as  the  eye 20. 

19.  Pleura  usually  heavily  shaded,  darker  than  anterior  part  of  dorsum 

of  thorax kincaidii. 
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Pleura  not  shaded,  as  light  as  anterior  part  of  thoracic  dorsum  ; 
three  apical  segments  largely  covered  with  light  yellow  (or 
ferruginous-red)  pile kirbyellus. 

20.  Pleura  black  or  strongly  shaded  by  admixture  of  dark  hairs,  which 

usually  predominate 23. 

Pleura  not  strongly  shaded  by  admixture  of  dark  hairs  ; not  notice- 
ably darker  than  anterior  part  of  thorax  above 24. 

21.  Occiput  with  very  little  or  no  light  or  yellow  pile 39. 

Occiput  with  considerable  light  or  yellow  pile 40. 

22.  First  four  dorsal  segments  of  the  abdomen  covered  with  tawny  or 

yellow  pile 33. 

Not  all  the  first  four  segments  thus  covered 35. 

23.  First  two  dorsal  abdominal  segments  entirely  covered  with  yellow 

pile  ; apical  segments  with  rather  long,  loose  pile 25. 

First  two  dorsal  abdominal  segments  not  both  entirely  covered 
with  yellow  pile  ; pile  of  apical  segments  rather  short  and 
dense 17. 

24.  Second  dorsal  abdominal  segment  entirely  covered  with  yellow 

pile 27. 

Second  abdominal  segment  wholly  or  partly  covered  with  black  or 
ferruginous  pile 28. 

25.  Posterior  metatarsi  with  long,  loose  hairs  on  hind  margin 26. 

Posterior  metatarsi  not  with  long  hairs  on  posterior  margin. 

pennsylvaniciis. 

26.  Sides  of  head  behind  the  eyes  with  little  or  no  light  or  yellow  pile. 

strenuus. 

Sides  of  head  behind  the  eyes  with  considerable  light  or  yellow 
pile polaris. 

27.  Third  and  fourth  dorsal  abdominal  segments  entirely  covered  with 

ferruginous-red  pile flavifrons  and  centralis. 

Third  and  fourth  dorsal  abdominal  segments  not  both  entirely 
covered  with  ferruginous-red  pile 29. 

28.  Sides  of  head  behind  the  eyes  with  very  little  or  no  light  or  yellow 

pile * 30. 

Sides  of  head  behind  eyes  with  considerable  light  or  yellow  pile..32. 

29.  Third  dorsal  abdominal  segment  entirely  covered  with  yellow 

pile 46. 

Third  abdominal  segment  not  entirely  covered  with  yellow  pile..48. 

30.  Second  and  third  dorsal  abdominal  segments  with  ferruginous-red 

pile 66. 

Abdomen  without  ferruginous  pile  above 31. 

31.  Apical  dorsal  abdominal  segments  covered  with  white  pile. 

occidentalis. 

Apical  abdominal  segments  not  bearing  white  pile impatiens. 

32.  Black  interalar  band  present 51. 

Black  interalar  band  absent 52. 
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33.  Outer  surface  of  hind  tibiae  concaved borealis. 

Outer  surface  of  hind  tibiae  convex 34. 

34.  Femora  with  considerable  light  pile pennsylvanicus. 

Femora  with  little  or  no  light  pile sonorus. 

35.  Greater  part  of  face  very  densely  covered  with  yellow  pile  with  no 

admixture  of  black  hairs vosnesenskii. 

Face  not  bearing  a great  amount  of  yellow  pile,  if  any,  what  there 
is  being  mixed  with  black  hairs 36. 

36.  Malar  space  half  as  long  as  the  eye arcticus. 

Malar  space  not  nearly  half  the  length  of  the  eye 37. 

37.  Third  dorsal  abdominal  segment  covered  entirely,  or  for  the  most 

part,  with  black  pile 38. 

Third  dorsal  segment  covered  with  yellow  pile terricola. 

38.  Apical  abdominal  segments  with  white  pile. 

terrestris  var.  moderatus. 
Apical  abdominal  segments  with  no  white  pile californicus. 

39.  Apex  of  abdomen  usually  bearing  a considerable  amount  of  dull 

ferruginous-red  pile  ; some  of  the  tibiae  usually  more  or  less 
distinctly  fringed  with  ferruginous  hairs  ; pile  of  scutellum 
often,  but  not  always,  with  a very  strong  admixture  of  black 

hairs pennsylvanicus. 

Apex  of  abdomen  always  black  ; all  of  the  tibiae  black,  except  the 
posterior  ones  on  the  inside  ; pile  of  scutellum  never  with  a 

strong  admixture  of  black  hairs fervidus. 

Third  dorsal  abdominal  segment  black  ; scutellum  mostly  yellow. 

affinis. 

40.  Third  or  fourth  dorsal  abdominal  segment  entirely  covered  with 

black  pile 41. 

Neither  the  third  nor  the  fourth  dorsal  abdominal  segment  thus 
covered 43. 

41.  Abdomen  without  yellow  pile  above  except  on  the  first  segment. 

impatiens. 

Abdomen  with  more  or  less  yellow  pile  on  other  segments  than 
the  first  above. 42. 

42.  Second  dorsal  abdominal  segment  bearing  considerable  black  pile, 

especially  on  the  sides,  and  usually  on  the  apical  half  also 

(all  black  in  case  of  californicus ) 54. 

Abdomen  having  little  or  no  black  pile  on  the  second  dorsal  seg- 
ment   56. 

43.  Hind  metatarsi  with  long  hairs 44. 

Hind  metatarsi  without  long  hairs appositus. 

44.  Some  of  the  dorsal  abdominal  segments  covered  with  ferruginous- 

red  pile 45. 

None  of  the  dorsal  abdominal  segments  so  covered perplexus. 

45.  Second  dorsal  abdominal  segment  covered  with  yellow  pile. 

fiavifrons  and  centralis. 
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Second  segment  covered  with  ferruginous-red  pile. 

melanopygus. 

46.  Black  interalar  band  more  or  less  distinct 47. 

No  trace  of  black  interalar  band perplexus. 

47.  Posterior  border  of  hind  metatarsi  fringed  with  long,  loose  hairs. 

polaris. 

Posterior  border  of  hind  metatarsi  fringed  with  short  hairs  or 
bristles pennsylvanicus. 

48.  All  the  dorsal  abdominal  segments  after  the  first  two  entirely 

covered  with  black  pile 49. 

Not  all  the  posterior  dorsal  abdominal  segments  entirely  covered 
with  black  pile 50. 

49.  Distinct  black  interalar  band  present ; western pleuralis. 

No  distinct  black  interalar  band  ; eastern vagans. 

50.  Black  interalar  band  more  or  less  distinct ; yellow  spot  of  pile  on 

face,  when  present,  not  nearly  reaching  the  margin  of  the 

eye  on  either  side 58. 

Black  interalar  band  not  at  all  distinct,  the  middle  of  the  dorsum 
of  the  thorax  having  only  a clouded  appearance  due  to  the 
thorough  mixture  of  yellow  and  black  hairs ; yellow  pile  on 
face  very  nearly  reaching  the  inner  margin  of  the  eye  on 

each  side 60. 

51.  Black  interalar  band  extended  behind  into  a distinct  V on  the 

middle  of  the  scutellum 61. 

Posterior  border  of  interalar  band  straight  or  nearly  so 63. 

52.  First  dorsal  abdominal  segment  covered  for  the  most  part  with 

black  pile occidentals. 

First  dorsal  segment  entirely  covered  with  yellow  pile 53. 

53.  Some  of  the  dorsal  abdominal  segments  covered  with  ferruginous- 

red  pile melanopygus. 

None  of  these  segments  covered  with  ferruginous  pile..impatiens. 

54.  Some  of  the  apical  dorsal  abdominal  segments  covered  with  yel- 

low pile 55. 

None  of  the  apical  dorsal  abdominal  segments  covered  with  yel- 
low pile bimaculatus. 

55.  Scutellum  and  basal  abdominal  segment  above  yellow. ..fernaldi. 
Scutellum  and  basal  abdominal  segment  above  black. 

californicns. 

56.  Face  with  a strong  touch  of  yellow  pile  about  and  below  the  bases 


of  the  antennae 57. 

Face  with  very  little  or  no  light  pile affinis. 

57.  Third  dorsal  abdominal  segment  black vagans. 

Third  dorsal  segment  yellow perplexus. 

58.  Third  dorsal  abdominal  segment  with  little  or  no  yellow  pile  ; 

colors  (ferruginous,  yellow  and  black)  usually  strong  and 
sharply  defined  ; body  rather  slender frigidus. 
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Third  dorsal  abdominal  segment  with  a considerable  amount  of 
yellow  pile  especially  on  apical  half 59. 

59.  Body  rather  slender ; pile  short  and  dense ; western. 

californicus. 

Body  more  robust ; pile  long  and  loose ; colors  (ferruginous,  yel- 
low and  black)  neither  strong  nor  sharply  defined  ; northern. 

polaris. 

60.  Each  of  the  first  two  segments  of  the  flagellum  of  the  antenna 

bearing  a noticeable  tuft  of  hairs  on  the  outer  side. 

mixtus. 

These  segments  without  tufts  of  hair sitkensis. 

61.  Basal  portion  of  flagellum  of  antenna,  when  viewed  laterally,  ap- 

pearing strongly  crenate  below ; fourth  antennal  segment 

as  long  as  the  third  ; eastern ternarius. 

Basal  portion  of  flagellum  not  appearing  strongly  crenate  when 
viewed  laterally  ; third  antennal  segment  slightly  longer  than 
fourth  ; western 62. 

62.  Yellow  pile  on  face  and  on  anterior  portion  of  thorax  above 

strongly  mixed  with  black  hairs melanopygus. 

Yellow  pile  on  these  regions  with  few  or  no  black  hairs  intermixed. 

edwardsii. 

63.  Abdomen  with  some  segments  bearing  ferruginous-red  pile 67. 

Abdomen  with  no  segment  bearing  ferruginous  pile 64. 

64.  Apical  abdominal  segments  bearing  white  or  whitish  ferruginous 

pile occidentals. 

Apical  abdominal  segments  not  bearing  white  or  whitish  ferrugin- 
ous pile 65. 

65.  Face  nearly  covered  with  yellow  pile fernaldi. 

Face  without  a great  amount  of  yellow  pile californicus. 

66.  Colors  (yellow,  ferruginous-red  and  black)  bright  and  contrasting 

sharply sylvicola. 

Colors  (yellow,  ferruginous-red  and  black)  dull,  not  contrasting 
sharply * gelidus. 

67.  Front  part  of  dorsum  of  thorax  clouded  by  a mixture  of  yellow  and 

black  hair .melanopygus. 

Dorsum  of  thorax  not  so  clouded  in  front liuntii. 

Subgenus  B03IBUS  Robertson  (genus). 

Bombus  Robertson,  Trans.  Amer.  Ent.  Soc.,  XXIX,  1903,  p.  176. 

“ Viereck  et  als.,  Can.  Ent.,  XXXVI,  1904,  p.  97. 

“ Viereck,  Trans.  Amer.  Ent.  Soc.,  XXXII,  1906,  pp.  224  and 
240. 

“ Swenk,  Ent.  News,  XVIII,  1907,  p.  295. 

Subgenus  Bombus  Franklin,  Trans.  Amer  Ent.  Soc.,  XXXVII,  1911, 
p.  157. 

Type. — Bombus  ( Bombus ) terrestris  (L.). 
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Distinctive  Characters  of  the  Subgenus. 

Females  and  males  (figs.  E and  F)  with  ocelli  small, 
placed  near  the  supra-orbital  line  and  above  the  narrowest 
part  of  the  vertex,  the  two  lateral  ones  about  as  far  from  the 
margins  of  the  eyes  as  from  each  other ; fore  wings  with 
transverse  median  vein  (fig.  3)  forming  an  obtuse  inner  angle 
with  the  median  and  tending  to  coalesce  at  its  base  for  a 
short  distance  with  base  of  discoidal  vein ; hind  wing  (fig. 
4)  with  transverse  median  vein  nearly  straight,  forming  a 
strongly  acute  inner  angle  with  the  median  and  a strongly 
obtuse  inner  angle  with  the  anal  vein. 

Eyes  of  male  not  noticeably  swollen  ; vertex  broad,  not 
depressed ; malar  space  at  least  as  long  as  its  width  at 
the  apex ; third  antennal  segment  usually  shorter  than  fifth  ; 
genitalia  with  volsellae  usually  extending  but  little  beyond 
the  tips  of  the  squamae  (some  species  of  the  Dumoucheli 
group  are  marked  exceptions  in  this  respect). 

The  apices  of  the  hind  metatarsi  of  the  females  usually 
drawn  out  into  a more  prominent  projection,  behind  the  in- 
sertion of  the  second  tarsal  segment,  than  in  the  subgenus 
Bombias  (the  species  of  the  Terrestris  group  are  notable  ex- 
ceptions), but  into  a less  prominent  projection  than  in 
Psithyrus. 

The  five  following  New  World  groups  are  placed  in  this 
subgenus  : Terrestris , Borealis , Kirbyellus , Pratorum  and  Du- 
moucheli. 

THE  TERRESTRIS  GROUP. 

“The  group  of  B.  terrestris ” Radoszkowski,  Bull.  Soc. 
natural.  Moscow,  xlix,  P.  1,  1884,  p.  80. 

Type. — Bombus  terrestris  Linnaeus. 

Characters  of  the  Group. 

Females. — Head  broad  and  rounded  in  outline  ; malar  space 
short ; mandibles  strongly  four-toothed  ; hypopygium  with- 
out median  carina ; genital  guides  toothed ; the  posterior 
margins  of  the  hind  metatarsi  unusually  arcuate  and  their 
apices,  behind  the  insertion  of  the  second  tarsal  segment,  not 
drawn  out  into  so  prominent  a projection  as  in  most  of  the 
species  of  the  subgenus  Bombus. 
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Males . — Antennae  of  less  than  average  length  for  Bombus 
males.  Posterior  tibia  fringed  with  long  hairs  on  anterior 
and  posterior  borders,  forming  a more  or  less  strong  car- 
bicula.  Hind  metatarsi  with  hind  fringes  short  or  very 
moderate,  never  very  long ; their  outer  faces  strongly  con- 
caved and  with  pubescence  sparse  and  uneven. 

Genitalia. — Outer  spatha  very  short  (front  to  rear)  in  com- 
parison with  its  width — side  to  side — (fig.  Ill);  anterior 
angles  widely  rounded ; anterior  margin  widely,  deeply,  and 
evenly  incurved  ; posterior  margin  broadly  and  rather  evenly 
outcurved  except  on  sides,  where  it  appears  to  be  more  or  less 
truncate ; ventral  surface,  near  posterior  margin,  bearing  a 
tuft  of  rather  long,  loose  hairs.  Inner  spatha  (figs.  113  and 
135)  variable,  not  only  for  the  group  but  for  each  species  in 
it ; always  more  or  less  deeply  bifid  at  the  apex  and  with  a 
large  fenestra  near  the  middle  ; often  with  two  or  three 
smaller  fenestrae  toward  the  apex ; apical  margin  pretty  well 
covered  with  hair  on  ventral  surface  or  nearly  hairless  ; ven- 
tral surface  somewhat  reticulate.  Each  clasper  (figs.  119 
and  120)  short,  thick,  and  stubby  ; branch  wide  at  the  base 
but  narrowing  rapidly  to  an  almost  pointed  apex  as  seen 
from  either  above  or  below.  Volsella  considerably  hidden, 
except  toward  the  apex,  within  the  branch ; considerably 
wider  at  the  base  than  toward  the  apex,  apex  appearing  very 
hairy  and  obliquely  truncate  and  with  a rather  narrow  re- 
curved apical  projection.  Squama  almost  divided  by  a deep 
notch  on  the  inner  side ; inner  lobe  triangular  and  pointed 
on  inner  side.  Sagitta  wide  and  flaring,  with  twisted  shaft  ; 
head  bluntly  pointed  at  apex  and  with  wide  base,  the  margins 
being  irregularly  serrate. 

Bombus  (Bombus)  terrestris  var.  moderatus  Cress. 
Bombus  modestus  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  99,  n. 
22,  9 (not  Smith). 

“ moderatus  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  109, 
n.  22. 

“ terrestris  var.  ferrugineus  Schmiedeknecht,  Jenaisch.  Zeitschr. 
f.  Naturw.,  XII,  1878,  p.  359,  9 8 d\ 

“ moderatus  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p. 
230  (Catal.). 
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Bombus  terrestris  var.  ferrugineus  Schmiedeknecht,  Apid.  Europ.,  I, 
p.  5,  1883,  p.  381,  n.  5,  c? . 

“ moderatus  Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  308. 

“ terrestris  var.  schmiedeknechti  Meunier,  Natural.  Sicil. , VII, 
1888,  p.  174. 

“ terricolav&r.  modestus  Ant.  Handlirsch,  Ann.  naturh.  Hofmus. 
Wien,  III,  1888,  p.  234. 

“ terrestris  var.  ferrugineus  Dalla  Torre,  Cat.  Hym.,  X,  1896, 
p.  557. 

“ terricola  var.  modestus  Dalla  Torre,  Cat.  Hym.,  X,  1896,  558. 

“ moderatus  Ashmead,  Proc.  Wash.  Ac.  Sci.,  IV,  1902,  p.  123; 
Hym.  of  Alaska,  1904,  p.  129. 

“ moderatus  Howard,  Insect  Book,  1904,  Plate  II,  fig.  2. 

“ terrestris  var.  moderatus  Fletcher  and  Gibson,  Can.  Ent.  Rec. 
(Ann.  Rept.  Ent.  Soc.  Ont.),  1908,  p.  111. 

Type. — The  queen  is  in  the  collection  of  the  American 
Entomological  Society. 

Pile  rather  long  and  of  medium  texture.  Head  dark  ; anterior  part 
of  the  dorsum  of  the  thorax  yellow,  the  remainder  black;  abdomen  with 
first  segment  of  dorsum  black , the  second  yellow , the  third  and  base  of 
fourth  black  and  the  apical  segments  white  ; venter  black  ; legs  dark  ; 
wings  subhyaline. 

Queen.  Head. — Entirely  dark.  Labrum  with  tubercle-like  areas  large 
and  moderately  separated,  their  summits  deeply  concaved  and  margins 
rather  sharply  elevated  ; shelf-like  projection  moderately  wide  and 
prominent.  Malar  space  scarcely  as  long  as  its  width  at  the  apex, 
less  than  one-fifth  as  long  as  the  eye.  Clypeus  rather  coarsely  punc- 
tate. Flagellum  of  antenna  about  one  and  three-quarters  times  as 
long  as  the  scape ; third  antennal  segment  much  longer  than  the  fifth, 
the  fifth  somewhat  longer  that  the  fourth. 

Thorax. — Anterior  part  of  dorsum  covered  with  yellow  pile  back  to 
the  tegulse,  this  color  usually  extending  down  onto  the  mesopleura 
considerably  below  the  bases  of  the  wings  and  often  even  covering  as 
much  as  the  upper  halves  of  the  mesopleura ; the  remainder  of  the 
thorax  black. 

Abdomen. — Dorsum  : segment  one  black  ; segment  two  yellow  ; seg- 
ment three  black  ; segment  four  with  the  basal  portion  black  and  the 
apical  portion  (sometimes  only  the  apical  margin  and  sometimes  even 
more  than  the  apical  half)  clothed  with  white  or  whitish  pile  ; segment 
five  entirely  covered  with  white  pile  ; segment  six  mostly  dark,  but 
usually  with  more  or  less  white  or  whitish  pile  on  the  sides.  Venter 
mostly  black,  but  usually  with  more  or  less  whitish  pile  on  the  sides 
of  the  apical  margins  of  the  apical  segments. 

Wings. — Only  slightly  stained  with  brown  ; the  fore  pair  darkest  in 
the  region  beyond  the  veins. 
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Legs. — Dark  ; the  corbicular  fringes  usually  black,  but  often  more 
or  less  strongly  fulvo-ferrugincus. 

Worker. — Much  like  the  queen  ; rarely  as  much  as  the  upper  halves 
of  the  mesopleura  covered  with  yellow  pile. 

Male. — Head. — Entirely  dark.  Malar  space  fully  as  long  as  its  width 
at  apex,  about  one-fourth  as  long  as  the  eye.  Clypeus  pretty  well 
covered  up  with  pile.  Third  and  fifth  antennal  segments  subequal  in 
length,  the  fourth  shorter  than  either. 

Thorax. — Colored  like  that  of  the  females. 

Abdomen.—  Colored  much  like  that  of  the  females  ; the  apical  dorsal 
segments  entirely  covered  with  white  pile. 

Wings. — About  like  those  of  the  females. 

Legs. — Mostly  dark  ; the  hind  coxae  and  trochanters  and  the  bases  of 
the  hind  femora  with  considerable  light  pile ; the  fore  and  middle  tibiae 
with  considerable  ferruginous  pile  on  their  hind  sides  ; posterior  tibiae 
with  outer  faces  somewhat  convex  and  naked,  smooth  and  shining  ; 
the  corbicular  fringes  mostly  dark,  but  rather  strongly  tinged  with  ferru- 
ginous ; posterior  metatarsi  with  short  hind  fringes. 

Dimensions. — Length  : queen,  18  mm.  to  20  mm.  ; worker,  12  mm. 
to  15  mm.  ; male,  16  mm.  Spread  of  wings:  queen,  39  mm.  to  44 
mm.  ; worker,  24  mm.  to  33  mm.  ; male,  39  mm.  Width  of  abdomen 
at  second  segment:  queen,  9 mm.  to  11  mm.  ; worker,  6 mm.  to  8^ 
mm.  ; male,  8|  mm. 

Redescribed  from  seven  queens  (two  of  them  homotypes), 
ten  workers  and  one  male. 

Habitat. — This  form  ranges  throughout  the  greater  part  of 
Europe  and  Siberia.  In  the  New  World,  it  appears  to  be  con- 
fined to  Alaska,  though  it  may  possibly  be  found  in  the  ad- 
joining territory  of  Yukon.  My  Alaskan  records  are  as  fol- 
lows : Point  Barrow,  Cosmos,  Kukak  Bay,  Koyukuk  and 
Kadiak.  I also  have  records  from  Petropaulski,  Kamchatka 
and  Bering  Island. 

I have  seen  a large  series  of  all  three  castes  (in  Museum 
of  Comparative  Zoology)  of  this  form  from  Sweden  and 
Bavaria.  One  of  the  males  bore  the  label  “ Bombus  ferrugin- 
eus  ” and  the  determination  was  by  Gerstaecker.  There  is 
also  a queen  in  the  collection  of  the  Massachusetts  Agricul- 
tural College  labelled  “ Bombus  terrestris  var.  ferrugineus  ” by 
Schmiedeknecht. 

Nests. — Schmiedeknecht  says  that  terrestris  generally  has 
its  nests  under  ground  and  that  they  often  contain  hundreds 
of  individuals. 
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I have  not  examined  the  genitalia  of  the  male  of  this  spe- 
cies, but  I am  able  to  tell,  from  Radoszkowski’s  figures  and 
Schmiedeknecht’s  description,  that  in  general  they  resemble 
those  of  the  other  species  which  I have  placed  in  the  Terres- 
tris  group.  Judging  from  Radoszkowski’s  figures  they  are 
scarcely  separable  from  those  of  occidental is  and  terricola. 

Bombus  (Bombus)  occidentals  Greene. 

Bombus  occidentalis  Greene,  Ann.  Lyc.  Nat.  Hist.  N.  Y.,  VII,  1858, 
p.  12,  n.  2,  9 c?  ; Id.,  VII,  1860,  p.  170,  n.  3,  9 . 

“ modestus  Smith,  Journ.  of  Ent.,  I,  1861,  p.  153,  n.  4,  8 . 

“ Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  98,  n. 
20,  9 a d\ 

“ proxitnus  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  98,  n. 

21,  8. 

“ howardi  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  99,  n.  24, 
c?  ; modestus , Id.  II,  1863,  p.  109,  n.  21-22,  9 . 

“ occidentalis  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p. 
230  (Catal.) . 

“ howardii  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p.  231 
(Catal.). 

“ howardii  var.  proximus  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII, 
1879,  p.  231  (Catal.). 

“ howardii  Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  308. 

“ howardii  var.  proximus  Cresson,  Syn.  Hym.  No.  Amer.,  1887, 
p.  308. 

“ occidentalis  Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  308. 

“ terricola  var . howardii  Ant.  Handlirsch,  Ann.  Naturh.  Hofmus. 

Wien,  III,  1888,  p.  234. 

“ terricola  var.  proximus  Ant.  Handlirsch,  Ann.  Naturh.  Hof- 
mus. Wien,  III,  1888,  p.  234. 

“ terricola  var.  occidentalis  Ant.  Handlirsch,  Ann.  Naturh.  Hof- 
mus. Wien,  III,  1888,  p.  234. 

“ terricola  var.  howardii  Dalla  Torre,  Cat.  Hym.,  X,  1896,  p. 
557. 

“ terricola  var.  occidentalis  Dalla  Torre,  Cat.  Hym.,  X,  1896,  p. 
557. 

“ terricola  var.  proximus  Dalla  Torre,  Cat.  Hym.,  X,  1896,  p. 
559. 

“ howardi  Cockerell,  Bull.  Sci.  Lab.  Den.  Univ.,  XI,  1898,  p. 
71. 

“ perixanthus  Cockerell  and  Porter,  Ann.  and  Magaz.  Nat.  Hist. 
“ howardi  Cockerell  and  Porter,  Ann.  and  Magaz.  Nat.  Hist., 
Ser.  7,  Vol.  IV,  1899,  p.  389. 
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Bombus  proximus  Cockerell,  Ann.  and  Magaz.  Nat.  Hist.,  Ser.  7,  May, 
1900,  Article  LIV. 

“ proximus  Cockerell,  Pysche,  IX,  1901,  p.  163 — also  proximus 
var.  howardi. 

“ occidentals  Fowler,  Rep’t  Cal.  Agrl.  Exp.  Sta.,  1902,  Part  II, 
p.  317. 

? “ terricola  Titus,  Can.  Ent.,  XXXIV,  1902,  p.  42. 

“ proximus  var.  coloradensis  Titus,  Can.  Ent.,  XXXIV,  1902,  pp. 
38  and  41,  9 . 

“ proximus  Titus,  Can.  Ent.,  XXXIV,  1902,  pp.  38  and  41, 
9 § c?  ; also  Howardii. 

“ proximus  Ashmead,  Proc.  Wash.  Ac.  Sci.,  IV,  1902,  p.  124. 

“ mckayi  Ashmead,  Proc.  Wash.  Ac.  Sc.,  IV,  1902,  p.  125. 

“ howardi  Viereck,  Trans.  Amer.  Ent.  Soc.,  XXIX,  1903,  p.  45. 
**  proximus  Viereck,  Trans.  Amer.  Ent.  Soc.,  XXIX,  1903,  p. 
45. 

“ occidentals  Viereck,  Can.  Ent.,  XXXVI,  April,  1904,  pp.  98 
and  99. 

“ proximus  Ashmead,  Hym.  of  Alaska,  1904,  p.  130. 

“ mckayi  Ashmead,  Hym.  of  Alaska,  1904,  p.  131. 

“ howardi  Viereck,  Trans.  Amer.  Ent.  Soc.,  July,  1906,  p.  238. 
“ proximus  Cockerell,  Trans.  Amer.  Ent.  Soc.,  XXXII,  Novem- 
ber, 1906,  p.  313. 

“ proximus  perixanthus  Cockerell,  Trans.  Amer.  Ent.  Soc., 
XXXII,  November,  1906,  p.  313. 

“ proximus  howardi  Cockerell,  Trans.  Amer.  Ent.  Soc.,  XXXII, 
November,  1906,  p.  313. 

“ proximus  coloradensis  Swenk,  Ent.  News,  XVIII,  July,  1907, 
p.  295,  n.  1. 

“ proximus  coloradensis  Cockerell,  Univ.  Color.  Studies,  IV, 
1907,  p.  258. 

“ proximus  Cockerell,  Univ.  Color.  Studies,  IV,  1907,  p.  258. 

“ occidentals  Fletcher  and  Gibson,  Can.  Ent.  Rec.  (Ann.  Rep’t 
Ent.  Soc.  Ont.),  1907,  p.  17. 

“ nigroscutatus  Fletcher  and  Gibson,  Can.  Ent.  Rec.  (Ann. 
Rep’t  Ent.  Soc.  Ont.),  1908,  p.  111. 

Types . — The  types  of  all  Greene’s  species  seem  to  have 
been  lost.  At  least  a part  of  them  were  alcoholic  specimens 
and  they  were  examined  at  one  time  by  Mr.  Cresson.  When 
asked  about  them,  Mr.  Cresson  told  me  that  he  did  not  know 
where  they  were  unless  they  were  in  Boston.  Prof.  Johnson 
has  been  unable  to  find  them  for  me  in  the  collection  of  the 
Boston  Society  of  Natural  History  and  Mr.  Henshaw  has 
been  unable  to  locate  them  in  the  collection  of  the  Museum 
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of  Comparative  Zoology.  I have  placed  Smith’s  modesties 
worker  and  proximus  coloradensis  Titus  in  the  synonomy  of 
this  species  entirely  on  the  published  descriptions.  The 
type  of  howardii  Cresson  is  in  the  collection  of  the  American 
Entomological  Society  as  are  also  specimens  of  B.  proximus 
named  by  Cresson.  I have  examined  the  type  specimen  of 
mckayi  ; it  is  in  very  poor  condition,  but  it  can  be  plainly 
seen  that  it  nearly  corresponds  for  the  queen  to  the  proximus 
form  of  the  worker.  I consider  perixanthus  of  Cockerell,  a 
cotype  of  which  I have  examined,  to  be  nearly  typical  occi- 
dentalism as  Greene’s  original  description  reads  “first  four 
abdominal  segments  black.” 

Pile  of  medium  length  and  texture.  Face  with  more  or  less  yellow 
pile  ; occiput  black  in  females,  yellow  in  males  ; thorax  variable , but 
the  anterior  part  of  the  dorsum  always  covered  with  yellow  pile  ; abdo- 
men variable , always  black  at  base  and  white  or  whitish-ferruginous  at 
apex , black  or  yellow  in  the  middle ; wings  rather  light  ; legs  dark , but 
the  corbicular  fringes  more  or  less  ferruginous . 

Queen.  Head. — Face  bearing  a somewhat  variable  mixture  of  black 
and  yellowish-ferruginous  pile  ; occiput  and  cheeks  dark.  Labrum 
with  tubercle-like  areas  large  and  moderately  well  separated,  their 
summits  rather  deeply  concaved  and  their  margins  rather  sharply  ele- 
vated ; the  space  between  these  areas  and  above  the  shelf-like  projec- 
tion rather  deeply  excavated  ; the  shelf-like  projection  prominent  and 
moderately  wide.  Malar  space  shorter  than  its  width  at  apex ; not 
more  than  one-fifth  as  long  as  the  eye.  Clypeus  moderately  punctate. 
Flagellum  of  antenna  about  one  and  three-fourths  times  as  long  as  the 
scape  ; third  antennal  segment  much  longer  than  the  fifth,  the  fifth 
somewhat  longer  than  the  fourth. 

Thorax. — Anterior  part  of  dorsum  covered  with  yellow  pile,  the  yel- 
low usually  extending  down  onto  the  mesopleura  somewhat  below  the 
level  of  the  bases  of  the  wings  ; the  remaining  portion  of  the  dorsum 
sometimes  entirely  black,  sometimes  with  only  a mixture  of  yellow 
hairs  with  the  black  on  the  scutellum,  sometimes  with  the  scutellum 
entirely  yellow  and  a black  band  between  the  bases  of  the  wings,  and 
sometimes  even  this  band  nearly  replaced  by  yellow  pile,  leaving  only 
the  disc  dark  ; the  disc  naked,  smooth  and  shining;  mesopleura,  ex- 
cept their  very  upper  parts,  covered  with  black  pile  to  the  bases  of 
the  legs ; metapleura  and  sides  of  median  segment  entirely  dark. 

Abdomen. — Dorsum  : segments  one,  two  and  three  entirely  black  ; 
segment  four  entirely  black  or  black  with  a fringe  of  white  hairs  on 
its  apical  margin  ; segment  five  covered  with  white  or  whitish  pile ; 
segment  six  either  entirely  whitish  or  mostly  black  with  white  or  whit- 
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ish  hairs  on  the  sides.  Venter  mostly  black,  but  the  apical  margins 
of  the  apical  segments  fringed  more  or  less  with  white  or  whitish 
hairs. 

Wings. — Moderately  stained  with  brown ; the  fore  pair  variable,  but 
usually  lightest  across  the  middle  and  darkest  about  the  anterior  apical 
portion  of  the  radial  cell. 

Legs. — Mostly  dark  ; the  middle  tibiae  sometimes  with  a noticeable 
amount  of  ferruginous  pile  on  their  hind  sides,  especially  toward  their 
distal  ends  ; corbicular  fringes  always  more  or  less  strongly  ferruginous. 

Worker. — Much  like  the  queen,  but  the  wings  usually  somewhat 
lighter ; the  scutellum  at  most  with  only  a slight  mixture  of  yellow 
hairs  with  the  black ; face  usually  mostly  dark,  without  a very  notice- 
able amount  of  yellowish-ferruginous  pile,  and  often  entirely  dark. 

Male.  Head. — Shaped  much  like  that  of  the  females.  Face  bear- 
ing a large  amount  of  yellowish  pile,  sometimes  pure  and  sometimes 
mixed  with  black  ; mostly  dark  above  the  bases  of  the  antennae.  Occi- 
put sometimes  with  pure  yellowish  pile  and  sometimes  with  black  hairs 
admixed.  Ventro-lateral  portions  of  head  often  with  a noticeable 
amount  of  brownish  yellow  pile  ; the  cheeks  otherwise  dark.  Malar 
space  longer  than  its  width  at  apex  ; about  one-fifth  as  long  as  the 
eye.  Clypeus  usually  mostly  covered  up  with  pile.  Flagellum  of  an- 
tenna about  two  and  one-half  times  as  long  as  the  scape ; third  and 
fifth  antennal  segments  subequal  in  length,  the  fourth  shorter  than 
either. 

Thorax. — Coloration  much  as  in  the  queen  and  with  about  the  same 
variation,  but  the  mesopleura  often  with  the  yellow  pile  extending 
down  from  the  dorsum,  in  a rather  narrow  line,  nearly  to  the  bases  of 
the  legs  and  occasionally  entirely  covered  with  yellow  pile  to  the  bases 
of  the  legs. 

Abdomen. — Dorsum  : The  first  four  segments  entirely  black  ; the  last 
three  entirely  covered  with  white  or  whitish  pile,  often  with  a more  or 
less  strong  ferruginous  tinge.  Venter  colored  much  as  in  the  females, 
but  usually  with  somewhat  more  light  pile. 

Genitalia. — As  already  described  for  the  group.  See  figs.  119  and 

120. 

Wings. — About  as  in  the  worker  ; subhyaline. 

Legs. — Sometimes  with  little  or  no  light  pile,  but  the  coxae  and  tro- 
chanters usually,  and  the  bases  of  the  femora  often,  with  considerable 
yellowish  or  brownish  yellow  pile  on  their  lower  sides  and  sometimes 
the  femora  largely  clothed  with  light  pile  even  to  their  tips ; the  hind 
sides  of  the  middle  tibiae  usually  and  often  also  the  anterior  tibiae, 
bearing  a considerable  amount  of  ferruginous  pile  ; outer  faces  of  hind 
tibiae  slightly  convex,  naked,  smooth  and  shining ; the  corbicular 
fringes  usually  strongly  ferruginous  ; posterior  metatarsi  without  long 
hind  fringes. 
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Dimensions. — Length  : queen,  15  mm.  to  18  mm. ; worker,  9|  mm. 
to  15  mm.  ; male,  11£  mm.  to  15|  mm.  Spread  of  wings  ; queen,  37 
mm.  to  39  mm.  ; worker,  23  mm.  to  34  mm.  ; male,  28  mm.  to  34  mm. 
Width  of  abdomen  at  second  segment:  queen,  9 mm.  to  10  mm.; 
worker,  5^  mm.  to  8^  mm.  ; male,  6^  mm.  to  7 mm. 

Redescribed  from  several  queens  (from  Oregon  and  Idaho) , 
from  numerous  workers  (from  Washington,  Oregon  and  Mon- 
tana) and  from  several  males  (from  Idaho,  Montana  and  New 
Mexico — one  of  them  a cotype  of  perixanthus  Ckll.). 

I have  here  designated  both  the  queens  and  workers,  above 
described,  as  typical,  on  the  basis  of  the  coloration  of  the  type 
queen,  so  that  the  color  variations  of  both  may  be  conveni- 
ently described  together. 

Variation . — This  is  one  of  our  most  variable  species.  I 
here  describe  such  forms  as  seem  marked  distinctly  enough 
to  deserve  description.  Between  these  various  forms,  I have 
seen  almost  every  conceivable  gradation  both  in  the  males 
and  in  the  females.  I have  also  examined  the  genitalia  of 
the  males  of  the  different  color  variants  and  of  the  two  sub- 
species and  I have  found  them  all  alike.  There  is  one  varia- 
tion, belonging  to  this  species,  which  seems  to  be  distinctly 
marked  enough  (characters  and  habitat  both  considered)  to 
be  given  the  rank  of  subspecies.  This  variation  does  not 
seem  to  have  been  recognized  by  previous  workers  on  the 
group.  It  is  pretty  generally  distributed  throughout  the 
Pacific  States  and  western  Canada,  though  apparently  a rare 
form  everywhere,  except  in  California,  where,  at  least  in  por- 
tions of  the  state,  it  is  very  abundant.  To  this  form  I here 
give  the  name  nigroscutatus.  The  two  subspecies,  with  their 
respective  color  variants,  are  as  follows  : 

Subspecies  occidentalis . — The  typical  form  above  described; 
its  color  variants  are  : 

Color  Variant  1. — Queen  and  worker  like  the  typical  form,  but  with 
the  fourth  dorsal  abdominal  segment  largely,  and  sometimes  entirely, 
covered  with  white  pile.  Many  specimens,  from  British  Columbia, 
Washington,  Montana,  Utah,  Oregon  and  Northern  California  (the  B. 
occidentalis  of  Cresson). 

Color  Variant  2. — Queen  and  worker  like  Color  Variant  1,  but  with 
more  or  less  yellow  pile  on  the  third  dorsal  abdominal  segment  and 

TRANS.  AM.  ENT.  SOC.,  XXXVIII. 


270 


AMERICAN  HYMENOPTERA. 


with  the  scutellum  usually  strongly  yellow.  Many  specimens,  from 
Washington,  Montana,  Alaska,  Colorado  and  Utah. 

Color  Variant  3. — Queen  and  worker  like  Color  Variant  2,  but  with 
the  fourth  dorsal  abdominal  segment  entirely  black;  scutellum  black. 
One  worker  from  New  Mexico  and  one  queen  from  Colorado. 

Color  Variant  4. — ( B . proximus  Cress.).  Queen  and  worker  like 
Color  Variant  3,  but  with  the  apical  margin  of  the  fourth  dorsal  ab- 
dominal segment  usually  fringed  with  white  pile,  the  whole  of  the 
third  segment  and  often  an  apical  fringe  on  the  second,  of  yellow  pile 
and  the  scutellum  more  or  less  yellow.  Many  specimens  from  Colo- 
rado, British  Columbia,  Alaska  and  Utah. 

Color  Variant  5. — Queen  and  worker  like  Color  Variant  4,  but  with 
the  extreme  sides,  as  well  as  the  apical  margin  ; of  the  second  dorsal 
abdominal  segment  bearing  yellow  pile.  Many  specimens  from  Alaska, 
British  Columbia,  Colorado,  New  Mexico  and  Utah. 

Color  Variant  6. — ( Coloradensis  Titus).  Like  Color  Variant  4,  but 
with  the  fourth  dorsal  abdominal  segment  entirely  covered  with  white 
pile.  Rare  in  Colorado  and  western  Nebraska. 

Color  Variant  7.—1 -Queen  like  Color  Variant  6,  but  with  the  apical 
margin  of  the  second  dorsal  abdominal  segment  bearing  yellow  pile 
and  the  sides  of  the  segment  also  with  a large  amount  of  pile  of  the 
same  color ; the  scutellum  entirely  covered  with  yellow  pile  and  the 
black  interalar  band  with  considerable  yellow  hair  admixed.  Three 
queens  from  Montana,  Colorado  and  Utah. 

Color  Variant  8. — Worker  like  that  of  the  typical  form,  but  with  the 
abdomen  entirely  black.  Two  specimens  from  Oregon  and  California. 

Color  Varia?it  9. — Worker  like  that  of  Color  Variant  4,  but  with  the 
second  dorsal  abdominal  segment,  except  the  very  basal  middle,  en- 
tirely covered  with  yellow  pile ; mesopleura  covered  with  yellow  to  the 
bases  of  the  legs.  A single  specimen  from  Colorado. 

Male  Color  Variant  1. — Like  the  typical  male  described  above,  but 
with  the  apical  portion  of  the  fourth  dorsal  abdominal  segment  bear- 
ing white  pile  ; some  touches  of  yellow  hair  often  present  about  the 
bases  of  the  legs.  Several  specimens  from  Alberta,  British  Columbia, 
Washington  and  Montana. 

Male  Color  Variant  2. — Like  Male  Color  Variant  1,  but  with  the 
fourth  dorsal  abdominal  segment  entirely  covered  with  white  pile  and 
with  touches  of  yellow  pile  on  the  sides  of  the  second  dorsal  segment. 
One  specimen  from  Washington. 

Male  Color  Variant  3.—  Like  Male  Color  Variant  1,  but  with  touches 
of  yellow  pile  on  the  sides  of  the  second  dorsal  abdominal  segment. 
One  specimen  from  Washington. 

Male  Color  Variant  4. — Like  the  typical  form,  but  with  touches  of 
yellow  pile  on  the  sides  of  the  second  dorsal  abdominal  segment.  Two 
specimens,  from  Washington  and  Montana. 
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Male  Color  Variant  5. — Like  the  typical  form,  but  with  more  or  less 
yellow  pile  on  the  third  dorsal  abdominal  segment.  Three  specimens 
from  Colorado  and  New  Mexico. 

Male  Color  Variant  6. — Like  Male  Color  Variant  5,  but  with  the 
fourth  dorsal  abdominal  segment  entirely  covered  with  white  pile. 
One  specimen,  from  New  Mexico. 

Male  Color  Variant  7. — ( howardii  Cress.).  Like  Male  Color  Vari- 
ant 5,  but  with  the  third  dorsal  abdominal  segment  entirely  covered 
with  yellow  pile  and  the  apical  margin  of  the  second  segment  bearing 
pile  of  the  same  color.  Three  specimens,  from  Colorado,  California 
and  British  Columbia. 

Male  Color  Variant  8. — Like  Male  Color  Variant  7,  but  with  the 
sides  of  the  second  dorsal  segment  bearing  yellow  pile.  Several  speci- 
mens from  Colorado  and  Idaho. 

Male  Color  Variant  9. — Like  Male  Color  Variant  8,  but  with  both 
the  second  and  third  dorsal  abdominal  segments  entirely  covered  with 
yellow  pile.  Several  specimens,  from  California,  Colorado  and  Idaho. 

Subspecies  nigroscutatus  subsp.  nov. — In  most  respects  like 
subspecies  occidentalis : 

Queen.— Dorsum  of  abdomen  with  segment  one  black  ; segment  two 
with  apical  margin  and  sides  yellow,  the  rest  black ; segment  three 
entirely  covered  with  yellow  pile ; segment  four  entirely  black  ; seg- 
ment five  entirely  covered  with  ferruginous-whitish  pile ; segment  six 
either  entirely  black  or  with  more  or  less  ferrugino-whitish  pile  on  the 
sides.  Scutellum  at  most  with  no  very  great  amount  of  yellow  pile 
and  usually  entirely  black  or  nearly  so. 

Worker. — Like  the  queen  in  most  respects ; the  yellow  often  of  a 
whitish  shade ; the  wings  usually  lighter  than  those  of  the  queen  ; the 
sixth  dorsal  abdominal  segment  always  with  ferrugino-whitish  pile  on 
the  sides  ; the  scutellum  always  entirely,  or  almost  entirely,  dark  ; 
the  face  darker  than  that  of  the  queen,  at  most  with  no  very  noticeable 
amount  of  light  pile. 

Male. — Much  like  Male  Color  Variant  8 of  the  subspecies  occiden- 
talis, but  with  the  pile  on  the  three  apical  dorsal  segments  more  ferru- 
ginous. 

Described  from  nine  queens,  eighteen  workers  and  eleven 
males.  Cotypes  all  from  California  and  deposited  in  the  col- 
lection of  the  United  States  National  Museum,  the  collec- 
tion of  Leland  Stanford  Jr.  University,  the  collection  of  the 
American  Entomological  Society  and  the  collection  of  the 
Massachusetts  Agricultural  College. 

Color  Variant  1. — Queen  like  the  typical  subspecies  queen,  but  with 
the  second  dorsal  abdominal  segment  at  most  bearing  yellow  pile  only 
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on  its  apical  margin  and  sometimes  entirely  black  ; scutellum  some- 
times entirely  yellow  and  even  the  black  interalar  band  with  an  ad- 
mixture of  yellow  hairs.  Three  specimens,  from  California  and  British 
Columbia. 

Color  Variant  2.—  Queen  and  worker  like  the  typical  subspecies  queen 
and  worker,  but  with  the  second  dorsal  abdominal  segment,  except 
the  very  basal  middle,  entirely  covered  with  light  yellow  pile.  Two 
specimens,  from  California  and  Montana. 

Male , Color  Variant  1.— Like  the  typical  subspecies  male,  but  with 
the  second,  as  well  as  the  third,  dorsal  abdominal  segment  nearly  or 
entirely  covered  with  yellow  pile  ; the  femora  often  largely  clothed  with 
light  pile  to  their  tips.  Several  specimens  from  California. 

Male  Color  Variant  2. — Like  Male  Color  Variant  1,  but  with  the 
first  abdominal  segment  bearing  some  yellow  hair ; face  and  occiput 
bearing  mostly  light  yellow  pile ; ventro-lateral  portions  of  the  head 
with  much  yellow  pile  ; thorax  entirely  covered  with  yellow,  except  for 
some  dark  pile  in  the  middle  between  the  bases  of  the  wings  and  the 
dark  metapleura  and  median  segment ; venter  and  femora  largely 
clothed  with  light  pile  ; the  second  dorsal  abdominal  segment  entirely 
covered  with  yellow  pile.  Several  specimens  from  California  and 
Colorado. 

The  males  and  workers  of  this  subspecies  are  by  no  means 
always  distinguishable  from  those  of  the  subspecies  occiden- 
talism but  as  a rule  they  have  more  strongly  ferruginous  pile 
on  the  apical  abdominal  segments  than  do  the  males  and 
workers  of  that  subspecies. 

The  subspecies  nigroscutatus  is  for  occidentals  a variation  in 
the  direction  of  B.  terricola , but  the  two  species  seem  to  me 
to  be  quite  distinct,  though  it  is  not  impossible  that  they 
should  be  considered  as  subspecies  of  the  same  species,  as 
Handlirsch  has  considered  them.  They  are  certainly  very 
closely  allied. 

Habitat. — This  species  ranges  through  at  least  the  greater 
portion  of  Alaska(mouth  of  Dali  River,  Seldovia,  Eagle  and 
Nushagak  River)  and  Yukon  Territory,  through  the  greater 
part  of  British  Columbia  (including  Vancouver  Island), 
through  at  least  the  western  part  of  Alberta,  through  Wash- 
ington, Oregon,  Idaho  and  at  least  the  western  part  of  Mon- 
tana, through  the  greater  part  of  California,  through  the 
greater  portion  of  Nevada,  through  Utah  and  all  except  the 
extreme  eastern  portion  of  Colorado,  through  the  greater 
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part  of  Wyoming  and  a considerable  part  of  New  Mexico. 
It  is  probably  also  present  in  parts  of  the  eastern  portion  of 
Arizona.  Mr.  Swenk  has  recorded  the  capture  of  a single 
female  specimen  in  Sioux  County,  Nebraska.  It  should  be 
noted  that  I have  no  Canadian  records  for  it  distinctly  east 
of  the  eastern  limits  of  the  Rocky  Mountains,  though  it  seems 
not  improbable  that  it  may  range  considerably  further  east. 
What  is  its  southern  limit  ? My  New  Mexico  records  are  : 
San  Ignacio,  Harvey’s  Ranch,  Las  Vegas  Range,  Beulah, 
Sante  Fe  Canon  and  Costilla  Range.  The  type  locality  of 
the  modestus  Smith  worker  is  Oajaca,  Mexico,  but  it  seems 
very  probable  that  this  was  a mistake.  What  are  its  extreme 
northern  limits  ? It  would  be  interesting  to  know  if  it  is 
present  on  the  Aleutian  Islands  and  in  Asia.  It  is  pretty 
strictly  confined  to  the  Boreal  Region  and  the  Transition 
Zone  and  seems  to  be  a fairly  common  species  throughout  a 
good  portion  of  its  range. 

There  is  a single  male  before  me,  which  is  apparently  an 
abnormal  color  variation  either  of  this  species  or  of  B.  terri- 
cola , from  the  Black  Hills  of  South  Dakota.  What  is  the 
eastern  limit  of  this  species  in  the  northern  United  States? 

The  species  occidentalis  is  most  closely  related  to  B.  terres- 
tris  moderatus  Cress,  on  one  side  and  to  B.  terricola  Kirby 
on  the  other.  It  will  be  noted  that  B.  terrestris  moderatus 
has  the  second  dorsal  abdominal  segment  entirely  covered 
with  yellow  pile  while  the  third  segment  is  always  entirely 
dark  ; also  the  face  and  scutellum  in  that  species  are  always 
entirely  dark.  B.  occidentalis , on  the  other  hand,  never  has 
anything  more  than  mere  touches  of  yellow  pile  on  the  second 
dorsal  segment  unless  the  third  segment  is  entirely  covered 
above  with  yellow  pile ; further,  this  species  usually  has 
more  or  less  yellow  pile  on  the  face,  especially  on  the  queens 
and  males  and  the  scutellum  is  very  often  with  a consider- 
able amount  of  yellow  pile.  I have  not  seen  any  gradations 
tending  to  close  the  gap  between  these  two  species  to  any 
extent.  For  these  reasons  I cannot  agree  with  Herr  Hand- 
lirsch  in  considering  them  as  varieties  or  subspecies  of  the 
same  species. 
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Bombas  (Bombus)  terricola  Kirby. 

Bombus  terricola  W.  Kirby,  Fauna.  Bor.-Amer.,  IV,  1837,  p.  273,  n. 
379,  $ ; T.  6,  F.  4. 

“ Cresson,  Proc.  Ent.  Soc.  Phila  , II,  1863,  p.  99,  n. 
23,  $ 9. 

“ “ Packard,  Proc.  Essex  Instit.,  IV,  1864,  p.  112,  9 9 cF. 

“ Bethune  (Reprint,  W.  Kirby’s  Fauna  Bor.-Amer.), 
Can.  Ent.,  X,  1878,  p.  117. 

Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p.  231 
(Catal.). 

“ Bowles,  Ann.  Rep’t  Ent.  Soc.  Ont.,  1880,  p.  33. 

Provancher,  Natural.  Canad.,  XIII,  1882,  p.  267,  n. 

3,  $ 9 cF. 

Provancher,  Faun.  Entom.  Canada.  Hymen.,  1883, 
p.  735,  n.  3,  9 9 cF. 

“ Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  308. 

Ant.  Handlirsch,  Ann.  Naturh.  Hofmus.  Wien.,  Ill, 
1888,  p.  234  (pars.). 

“ “ Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  558. 

“ “ Harvey  and  Knight,  Psyche,  VIII,  1897,  p.  79. 

“ “ Howard,  Insect  Book,  1904,  Plate  II,  fig.  1,  9 ; fig. 

5,  9. 

? “ “ Kellogg,  American  Insects,  1905,  p.  519. 

“ Fletcher  and  Gibson,  Can.  Ent.  Rec.  (Ann.  Rep’t 
Ent.  Soc.  Ont.),  1907,  p.  17. 

“ “ Lowell,  Ent.  News,  XVIII,  May,  1907,  pp.  196-197, 

9 9 cF. 

Titus,  Biol.  Surv.  Mich.,  Ecology  of  Isle  Royale,  Lake 
Superior,  1908,  p.  317. 

“ “ Cockerell,  Can.  Ent.,  XLII,  1910,  p.  25. 

“ terrestris  var.  terricola  Friese  and  Wagner,  Zool.  Jahrb., 
XXIX,  1909,  p.  28. 

Type . — Probably  in  the  collection  of  the  British  Museum, 
but  its  identity  may  be  lost  as  Col.  Bingham  was  unable  to 
locate  it  definitely  for  me. 

Pile  of  medium  length  and  rather  fine.  Head  mostly  dark.  Thorax 
with  dorsum  yellow  in  front  and  mostly  dark  behind ; pleura  dark. 
Dorsum  of  abdomen  with  segments  one  and  four  black ; two  and  three 
yellow ; five  black , except  light  apical  fringe;  six  black  with  light 
hairs  on  the  sides.  Legs  dark  ; wings  brown. 

Queen.  Head. — Face  sometimes  with  a weak  admixture  of  yellow 
hairs  above  and  below  the  bases  of  the  antennae,  otherwise  entirely 
black.  Labrum  with  tubercle-like  areas  having  their  margins  rather 
sharply  elevated  and  summits  deeply  concaved  and  for  the  most  part 
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smooth ; shelf-like  projection  rather  wide  and  prominent ; translucent 
areas  faint  or  absent.  Malar  space  scarcely  as  long  as  its  width  at 
apex,  about  one-sixth  as  long  as  the  eye.  Clypeus  rather  finely  punc- 
tate. Flagellum  of  antenna  about  one  and  four-fifths  times  as  long  as 
the  scape  ; third  antennal  segment  longer  than  the  fifth,  the  fifth  longer 
than  the  fourth. 

Thorax. — Anterior  part  of  dorsum  covered  with  yellow  pile,  the 
yellow  often  reaching  down  onto  the  mesopleura  considerably  below 
the  level  of  the  bases  of  the  wings ; the  remainder  entirely  black,  ex- 
cept the  scutellum  often  more  or  less  yellowish  and  occasionally  en- 
tirely yellow. 

Abdomen. — Dorsum  : segments  one  and  four  entirely  black  ; seg- 
ments two  and  three  yellow;  segment  five  mostly  black,  but  the  apical 
margin  always,  and  occasionally  the  whole  apical  half,  bearing  whitish 
yellow  pile  ; segment  six  mostly  black,  but  with  more  or  less  whitish 
yellow  pile  on  the  sides.  Venter  mostly  black,  the  apical  fringe  of 
the  preapical  segment  always  more  or  less  strongly  ferruginous. 

Wings. — Rather  dark  ; the  fore  pair  lightest  across  the  middle  por- 
tion. 

Legs. — Dark  ; the  corbicular  fringes  often  more  or  less  ferruginous. 

Worker. — Much  like  the  queen ; the  wings  as  a rule  somewhat 
lighter ; the  face  and  scutellum  rarely  with  any  yellow  hair  mixed  with 
the  black. 

Male.  Head. — Shaped  much  like  those  of  the  females.  Face  often 
with  a patch  of  unmixed  dull  yellow  pile  reaching  down  from  the 
bases  of  the  antennae  and  covering  the  clypeus,  but  more  often  with 
black  and  yellow  pile  mixed  in  this  region  and  usually  with  a sprink- 
ling of  yellow  hairs  about  and  above  the  bases  of  the  antennae.  Occi- 
put sometimes  with  yellow  pile  and  occasionally  with  black,  but  usu- 
ally with  yellow  and  black  mixed.  Cheeks  usually  entirely  black,  but 
sometimes  with  a little  yellow  pile.  Malar  space  about  one-fifth  as 
long  as  the  eye.  Clypeus  mostly  covered  up  with  pile.  Flagellum  of 
antenna  about  two  and  one-third  times  as  long  as  the  scape ; third 
antennal  segment  and  fifth  subequal  in  length,  the  fourth  shorter  than 
either. 

Thorax.— Coloration  of  pile  much  like  that  of  the  queen,  but  the 
yellow  pile  often  extending  two-thirds  of  the  way  down  on  the  meso- 
pleura toward  the  bases  of  the  legs. 

Abdomen. — Dorsum  : coloration  of  pile  much  like  that  of  the  fe- 
males ; fifth  segment  sometimes  entirely  black  and  sometimes  with  the 
apical  margin  fringed  with  light  ferruginous  pile  ; sixth  segment  rarely 
entirely  black,  usually  at  least  the  apical  half  ferruginous  and  occa- 
sionally the  entire  segment  ferruginous ; apical  segment  usually  with 
entirely  light  ferruginous  pile.  Venter  usually  mostly  dark,  but  occa- 
sionally with  mostly  light  pile,  always  with  a sprinkling  of  light  hairs. 

Genitalia. — As  already  described  for  the  group.  Sagitta  with  a flar- 
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ing  flange,  with  serrate  margin,  at  the  base  of  the  head  on  the  lower 
side,  in  place  of  the  tooth-like  projection  present  in  affinis  and  occi- 
dentalis. 

Wings. — Usually  slightly  lighter  than  those  of  the  worker  ; distinctly 
lighter  than  those  of  the  queen. 

Legs. — Mostly  dark  ; hind  and  middle  coxae,  trochanters  and  femora 
often  with  considerable  light  pile ; fore  and  middle  tibiae  often  with 
considerable  ferruginous  pile  on  their  hind  sides  ; hind  tibiae  with  outer 
faces  only  very  slightly  convex  and  entirely  naked,  smooth  and  shin- 
ing ; corbicular  fringes  usually  more  or  less  strongly  ferruginous ; poste- 
rior metatarsi  with  no  long  hind  fringes. 

Dimensions . — Length  : queen,  15  mm.  to  18  mm.  ; worker,  10  mm. 
to  14  mm.  ; male.  11  mm.  to  15  mm.  Spread  of  wings:  queen,  37 
mm.  to  40  mm.  ; worker.  26  mm.  to  33  mm.  ; male,  27  mm.  to  33 
mm.  Width  of  abdomen  at  second  segment:  queen,  10  mm.  to  10| 
mm. ; worker,  5 mm.  to  8 mm.  ; male,  mm.  to  8 mm. 

Redescribed  from  numerous  specimens  of  each  caste. 

Habitat . — I have  records  of  this  species  from  all  the  New 
England  states,  except  Rhode  Island,  and  from  New  York 
(Oneida,  Long  Island  and  Keene  Valley).  I also  have  the 
following  Canadian  records  : Newfoundland  (several  locali- 
ties), Prince  Edward  Island  (Hampton) , Quebec  (Montreal), 
Hudson  Bay  Country,  Ontario  (Ottawa,  Lake  of  Bays,  Ka- 
benakagami  River  and  Nepigon),  Manitoba  (Arveme  and 
Winnipeg),  the  new  province  of  Saskatchewan  (Oxbow  and 
Regina)  and  Alberta  (St.  Albert,  Calgary  and  Edmonton). 
It  is  almost  sure  to  be  present  in  New  Brunswick,  Nova 
Scotia  and  Rhode  Island.  My  most  southern  records  are 
Branford,  Connecticut,  and  Long  Island,  New  York.  The 
Rocky  Mountains  probably  mark  its  western  limits  in  Canada. 
The  type  specimen  was  taken  in  Latitude  65°.  What  are  its 
most  northern  limits  ? It  seems  to  be  a fairly  common  spe- 
cies through  at  least  a good  portion  of  its  range  of  habitat. 
It  is  present  in  the  northern  parts  of  Wisconsin  and  Minne- 
sota (Lake  Itasca)  and  probably  also  of  Michigan  and  North 
Dakota.  It  is  mainly  a Boreal  form,  but  it  runs  over  some- 
what into  the  Transition  Zone. 

This  species  has  its  closest  ally  in  the  subspecies  nigro- 
scutatus  of  the  species  occidentalis . It  differs  from  that  form 
in  always  having  the  second  dorsal  abdominal  segment 
entirely  covered  with  yellow  pile. 
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Bombus  (Bombus)  affinis  Cress. 

||  Bombus  vagans  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  91,  n.  4, 
9 (not  the  8 and  cT). 

“ affinis  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  103. 

“ vagans  Packard,  Proc.  Essex  Instit.,  IV,  1864,  p.  115,  9 (not 
the  S and  cF). 

“ affinis  Packard,  Proc.  Essex  Instit.,  IV,  1864,  p.  118,  8 cT. 

“ Provancher,  Addit.-faun.  Canada  Hymen.,  1888,  p. 
339,  n.  6,  9 cf. 

“ Ant.  Handlirsch,  Ann.  Naturh.  Hofmus.  Wien,  III, 
1888,  p.  229,  3 . 

“ Cresson,  Trans.  Amer.  Ent.  Soc.  Phila.,  VII,  1879,  p. 
230  (Catal.) . 

“ “ Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  307. 

“ Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  504. 

“ “ Titus,  Can.  Ent.,  XXXIV,  1902,  p.  38. 

“ Howard,  Insect  Book,  1904,  Plate  II,  fig.  6,  cT. 

“ Kellogg,  American  Insects,  1905,  p.  519. 

Types. — Originally  described  from  a single  worker,  from 
Canada,  which  is  in  the  collection  of  the  American  Entomo- 
logical Society,  and  a single  male  from  New  York  “ (Coll.  E. 
Norton),”  which  I have  not  located.  There  are  several 
specimens  of  this  species  in  the  collection  at  Philadelphia, 
but  the  one  labelled  in  Cresson’s  handwriting  is  the  one  he 
recognized  as  the  type.  The  type  specimens  of  the  queen 
(described  by  Cresson  as  B.  vagans)  are  in  the  collection  of 
the  American  Entomological  Society. 

Pile  comparatively  short  and  dense  ; head  black  ; thorax  for  most  part 
covered  with  yellow  pile  ; workers  and  males  usually  with  a distinct  black 
band  between  bases  of  wings  ; abdomen , except  first  two  segments  above , 
black  ; malar  space  short. 

Queen.  Head. — Rather  broadly  rounded  for  Bombus.  When  viewed 
from  in  front,  as  a rule,  bearing  only  black  pile,  sometimes  with  a very 
slight  admixture  of  yellow  hairs  with  the  black  on  the  occiput.  Labrum 
with  an  elevated  tubercle-like  area,  broadly  excavated  at  the  summit 
and  with  rather  sharply  elevated  border,  on  each  side,  with  a shelf- 
like projection  connecting  the  middle  point  of  the  inner  sides  of  the 
two  areas,  this  being  broadly  rounded  in  front  and  extending  forward 
in  a plane  lying  at  an  acute  angle  with  the  general  plane  of  the  labrum  ; 
the  surface  below  this  projection  and  also  above  it,  between  the  two 
tubercle-like  areas,  strongly  impressed  ; distal  portion  bearing  a con- 
spicuous amount  of  ferruginous  pile;  translucent  spots  rather  small, 
invisible  to  naked  eye,  but  easily  visible  with  good  hand  lens.  Malar 
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space  distinctly  broader  than  its  average  length  ; clypeus  moderately 
and  irregularly  punctate,  densely  punctate  at  its  lower  corners.  Third 
antennal  segment  longer  than  the  fifth  ; fifth  distinctly  longer  than 
fourth. 

Thorax.— Dorsum  of  thorax,  except  a noticeable  bare  area  on  the 
disc,  densely  covered  with  yellow  pile.  Pile  immediately  surrounding 
bare  area  of  disc  usually  with  a slight  admixture  of  black  hairs,  very 
rarely  enough  to  make  an  indistinct  black  interalar  band.  Mesopleura 
well  covered  with  yellow  pile,  without  admixture  of  black  hairs,  to  or 
very  nearly  to  the  bases  of  the  legs.  Upper  plate  of  metapleuron  usu- 
ally bearing  yellow  pile  on  its  front  portion  and  black  pile  on  its  hind 
portion,  sometimes  with  only  dark  pile  and  sometimes  with  very  little  ; 
lower  plate  of  metapleuron  scantily  clothed  with  dark  hairs.  Sides  of 
median  segment  bearing  dark  brown  or  black  pile  ; middle  portion 
destitute  of  long  pile,  but  bearing  very  short,  fine,  light  colored 
pubescence. 

Abdomen. — Dorsum  of  first  segment  bearing  yellow  pile  for  most 
part,  its  anterior  corners  with  distinct,  but  rather  inconspicuous,  tufts 
of  black  hair,  the  anterior  border  of  yellow  pile  with  a few  black  hairs 
intermixed,  middle  portion  of  posterior  margin  of  segment  naked  and 
shining  ; second  segment  entirely  covered  with  yellow  pile,  the  poste- 
rior margin  of  the  yellow  being  broadly  and  gracefully  notched  ; third, 
fourth  and  fifth  segments  entirely  covered  with  black  pile  ; sixth  seg- 
ment mostly  black,  but  slightly  rusty  at  tip.  Venter  rather  scantily 
clothed  with  dark  pile,  without  admixture  of  yellow;  tip  of  apical  seg- 
ment somewhat  rust  colored.  Hypopygium  without  median  carina. 

Wings. — Rather  strongly  stained  with  brown  ; the  fore  wings  darker 
in  region  running  back  from  the  apical  margin,  to  and  including  the 
fourth  cubital  and  the  apical  cells,  than  on  more  basal  portion  ; a small 
dark  spot  present  near  the  sinus  at  the  end  of  the  frenal  fold  ; radial 
cell  with  a narrow  dark  streak  bordering  the  costal  vein  to  its  tip, 
where  it  unites  with  a similarly  colored  streak  bordering  the  radial  vein 
for  a short  distance. 

Legs. — All  the  trochanters  and  femora  bearing  dark  hair,  with  light 
hairs  intermixed  only  very  rarely ; fore  and  middle  tibiae  black,  with 
black  pile  and  with  tips  rust-colored  or  ferruginous  on  the  outer  side ; 
hairs  fringing  bare  outer  surfaces  of  hind  tibiae  (corbicular  fringes) 
long  and  black  ; posterior  metatarsi  broad  and  bearing  short  spines 
and  pubescence,  the  hairs  at  base  on  posterior  side  somewhat  longer. 

Worker. — Much  like  the  queen  in  most  respects,  the  following  ex- 
ceptions being  noticeable : dorsum  of  thorax  usually,  though  not 
always,  with  a distinct  but  somewhat  indefinite  band  of  black  pile 
between  the  bases  of  the  wings,  there  being  always  a more  or  less 
strong  admixture  of  yellow  hairs  with  the  black  ; first  dorsal  abdomi- 
nal segment  with  the  tufts  of  black  hairs  at  anterior  corners  smaller 
and  less  noticeable  than  in  the  queen,  sometimes  almost  absent 
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(these  black  tufts  are  over  the  margin  of  the  apparent  dorsum  of  the 
abdomen,  and  may  be  best  seen  by  looking  at  the  insect  from  the  side 
and  somewhat  in  front,  letting  the  line  of  vision  pass  under  the  wings 
at  what  appears  to  be  the  anterior  face  of  the  abodmen);  second  dor- 
sal segment  with  the  extreme  sides  and  apical  margins  covered  with 
yellow,  the  rest  with  brown  ferruginous  pile;  translucent  spots  of 
labrum  smaller  than  in  queen,  in  some  specimens  absent  ; mandibles 
very  variable,  sometimes  four  and  sometimes  five  toothed  (figs.  37, 
39,  40  and  41) . 

Male.  Head. — Shaped  much  like  that  of  queen.  Bearing  other  than 
black  pile  only  on  the  occiput.  Occiput  sometimes  all  black,  but  usu- 
ally with  a more  or  less  strong  admixture  of  yellow  hairs  ; in  some 
specimens  with  yellow  pile  predominating  and  not  much  black  hair 
intermixed.  Labrum  broadly  indented  from  side  to  side  in  front  of 
the  middle  ; surface  rather  coarsely  punctate.  Majar  space  about  as 
long  as  its  width  at  the  apex  ; clypeus  pretty  well  covered  up  with 
pile ; antennae  rather  short  and  stubby  for  male  Bombus , the  fifth  seg- 
ment slightly  longer  than  third,  fourth  distinctly  shorter  than  either. 

Thorax. — Coloration  of  pile  like  that  of  the  worker. 

Abdomen. — Coloration  of  pile  about  like  that  of  worker. 

Genitalia. — In  most  respects  like  those  of  the  other  species  of  the 
terrestris  group ; the  prominent  tooth-like  projection  at  about  the 
base  of  the  lower  side  of  the  head  of  the  sagitta  much  broader  than 
in  B.  occidentals  and  serrate  at  its  tip  (fig.  121). 

Wings.— In  general  like  those  of  the  queen  and  worker,  but  much 
lighter,  the  basal  three-fourths  of  the  fore  wings  being  scarcely  stained 
with  brown. 

Legs. — Trochanters  usually  with  black  pile  only,  sometimes  with  a 
very  slight  admixture  of  yellow  hairs  ; femora  with  only  black  pile  ; 
tibiae  with  black  pile  and  rusty  tips  on  the  outer  side.  Posterior  tibiae 
with  distinct  and  rather  deep  corbiculae,  the  fringing  hairs  bordering 
an  entirely  bare  area  ; outer  surface  flat  or  very  slightly  convex.  Poste- 
rior metatarsi  rather  broad,  concave  on  outer  side,  with  curved  poste- 
rior border  and  bearing  rather  short  spines,  pubescence  and  hair. 

Dimensions. — Length  : queens,  15  mm.  to  21  mm.  ; workers,  9 mm. 
to  15  mm.  ; males,  11  mm.  to  17  mm.  Spread  of  fore  wings  : queens, 
37  mm.  to  43  mm.  ; workers  and  males,  23  mm.  to  36  mm.  Width  of 
head : queen,  5 mm.  to  6 mm.  ; worker,  3£  mm.  to  5 mm.  ; males,  4 
mm.  to5  mm.  Width  of  abdomen  at  second  segment : queens,  8 mm. 
to  11£  mm.  ; workers  and  males,  6 mm.  to  9 mm. 

Habitat. — This  species  is  present  in  southeastern  Canada, 
though  apparently  one  of  the  rarer  species  there.  It  is  not 
very  common  in  northern  New  England,  but  apparently 
grows  much  more  so  southward.  In  southern  New  England 
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it  is  quite  a common  species,  though  less  so  than  several 
others.  It  ranges  southward  through  the  Middle  Atlantic 
States  into  South  Carolina  and  Georgia,  where  it  again  ap- 
pears to  be  rare,  and  westward  certainly  as  far  as  Ramsey 
County,  Minnesota,  and  probably  somewhat  farther.  I know 
nothing  of  its  southward  range  in  the  Central  States,  though, 
as  I have  seen  specimens  from  Pittsburgh,  Pennsylvania,  it 
seems  not  unlikely  that  it  may  be  found  as  far  south  as  Ken- 
tucky. It  apparently  reaches  its  greatest  abundance  in  the 
central  portion  of  the  Middle  Atlantic  States.  It  is  mainly 
confined  to  the  Transition  and  Upper  Austral  Zones,  with  no 
report  of  capture  west  of  the  Mississippi  river.  Redescribed 
from  sixteen  queens,  fourteen  workers  and  sixteen  males. 
One  of  the  workers  was  a specimen  (homotype)  previously 
compared  by  me  with  the  type. 

Nests. — I have  seen  but  one  nest  of  this  species.  I found 
it  in  early  July  in  southern  Vermont,  in  an  open  mowing  on 
the  surface  of  the  ground.  It  was  made  up,  in  the  usual  way 
for  surface  nests,  of  dried  grass  and  stubble  woven  together 
and,  as  the  queen  had  apparently  but  recently  started  it,  it 
contained  only  a few  cells  with  partially  developed  larvae  in 
them.  The  nest  was  left  as  it  was  found  so  that  the  queen 
might  develop  her  colony,  but  unfortunately  it  was  accident- 
ally destroyed  a few  days  later. 

Although  this  was  a surface  nest,  the  fact  that  the  queens 
of  this  species  are  never  seen  in  abundance,  while  the  workers 
and  males  in  late  summer  often  appear  in  large  numbers, 
together  with  the  fact  that  their  nests  are  so  seldom  found, 
leads  me  to  the  opinion  that  they  are  usually  subterranean. 

This  species  is  very  constant  in  its  character,  a remarkable 
fact  when  the  extreme  variability  of  a large  proportion  of 
the  species  of  the  Terrestris  group  is  considered. 

The  indications  that  the  queen,  which  I have  here  asso- 
ciated with  the  affinis  worker  and  male  of  Cresson,  properly 
belongs  with  them  are  so  strong  that  it  can  hardly  be  doubted. 
Mr.  J.  C.  Bridwell,  who  has  done  considerable  work  on  the 
Bombidae,  first  suggested  the  relationship  to  me.  While  I 
disagreed  with  him  at  first,  I have  been  forced  to  the  conclu- 


HENRY  J.  FRANKLIN. 


281 


sion  that  he  was  correct.  The  evidences  of  their  relationship 
are  as  follows  : 

1.  They  have  exactly  the  same  range  of  habitat. 

2.  No  other  queen  Bombus  in  the  eastern  part  of  the  United  States 
is  without  definitely  and  satisfactorily  determined  workers. 

3.  No  other  Bombus  workers  and  males  in  the  eastern  United  States 
are  without  a satisfactorily  determined  queen. 

4.  The  queens,  workers  and  males,  by  their  structures,  are  all  easily 
placed  in  the  Terre stris  group,  of  which  there  is  no  other  eastern  repre- 
sentative, except  B.  terricola. 

THE  BOREALIS  GROUP. 

“The  group  of  B.  fervidus ” Radoszkowski,  Bull.  Soc. 
Natural.  Moscow,  xlix,  P.  1,  1884.  p.  77. 

Type. — Bombus  borealis  W.  Kirby.  The  first  of  the  three 
species  which  Radoszkowski  placed  in  this  group  was  really 
borealis , but  he  misidentified  it  as  fervidus. 

Characters  of  the  Group. 

Females. — Pile  rather  short  and  fine ; head  elongate  tri- 
angular in  outline ; mandibles  as  in  Pratorum  group ; malar 
space  long ; clypeus  impunctate,  smooth  and  shining ; abdo- 
domen  tapering  more  gradually  and  evenly  to  the  apex  than 
with  most  Bombus  species. 

Males. — Head  elongate,  triangular,  with  long  malar  space  : 
antennae  very  long  and  slender  ; posterior  tibiae  with  outer  sur- 
faces distinctly  concaved  and  bearing,  for  the  most  part,  only 
short  hair  ; traces  of  corbiculae  not  very  distinct ; posterior 
metatarsi  bearing  only  short  spines  and  pubescence,  with  no 
long  fringes,  their  outer  faces  distinctly  concaved  and  finely 
and  evenly  pubescent. 

Genitalia. — Outer  spatha  (fig.  138)  from  one-third  to  one- 
half  as  long,  along  its  middle  line  from  anterior  to  posterior 
border,  as  it  is  wide,  from  attachment  to  attachment ; its  ante- 
rior margin  broadly,  deeply  and  evenly  incurved ; posterior 
margin  broadly  and  rather  evenly  outcurved,  with  a slight  in- 
dentation at  the  middle.  Inner  spatha  with  posterior  part 
strongly  quadrangular,  the  apical  half  of  this  portion  covered, 
on  lower  surface,  with  a dense  coat  of  hair,  this  hair  usually 
extending  much  farther  forward  along  the  sides  than  in  the 
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middle ; chitinous  thickening  on  its  anterior  margin  very 
heavy,  especially  so  on  the  median  projection : middle  por- 
tion of  this  spatha  usually  with  two  parallel  chitinous  thick- 
enings running  almost  anteriorly  and  posteriorly  and  usually 
with  a line  of  hairs  running  up  the  middle  line  between  them 
for  a short  distance ; as  a rule,  without  fenestrae.  Claspers 
(figs.  61  and  68)  long  and  rather  thick  and  powerful  in  appear- 
ance ; branches  very  broad  at  base,  but  narrowing  rapidly  to 
a sharply  rounded,  almost  pointed,  apex  (as  seen  from  above); 
volsellae  broad  and  heavy,  narrowest  toward  apex,  with 
broadly  rounded  and  recurved  apical  projections,  with  very 
coarsely  and  irregularly  serrate  margins  ; squamae  large  and 
prominent,  with  outer  lobe  vestigial,  usually  extending  in- 
ward considerably  past  the  inner  margin  of  the  volsellae,  irre- 
gularly quadrate,  with  inner  posterior  part  pointed  or  nearly 
so  ; sagittae  with  extremely  irregular  heads,  consisting  of  a 
basal  part  with  a prominent  tridentate  projection,  this  being 
connected,  by  means  of  a narrow  elevated  ridge,  running 
along  the  shaft,  with  the  very  irregularly  quadrangular  api- 
cal portion,  which  has  a very  prominent  anteriorly  directed 
tooth  on  its  outer  end  ; shafts  of  sagittae  wide  and  flaring ; 
uncus  usually  with  a prominent  recurved  portion. 

Bombus  (Bombus)  borealis  Kirby. 

Bombus  borealis  W.  Kirby,  Fauna  Bor.-Amer.,  IV,  1837,  p.  272,  n. 
378. 

“ “ Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  93,  n.  9. 

“ “ Cresson,  Proc.  Ent.  Soc.  Phila.,  Ill,  1864,  p.  41,  n.  6, 

9 8 tf. 

“ fervidus  Putnam,  Proc.  Essex  Instit.,  IV,  1864,  p.  99  (pars.). 

Packard,  Proc.  Essex  Instit.,  IV,  1864,  p.  110  (pars.). 

“ borealis  Bethune  (Reprint,  Kirby’s  Faun.  Bor.-Amer.),  Can. 
Ent.,  X,  1878,  p.  117. 

“ “ Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p.  230 

(Catal.) . 

“ fervidus  Radoszkowski,  Bull.  Soc.  Natural.  Moscow,  LIX, 
1884,  p.  77;  T.  2,  F.  25. 

“ borealis  Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  307,  1887 
(Catal.). 

“ fervidus  Ant.  Handlirsch,  Ann.  Naturh.  Hofmus.  Wien,  III, 
1888,  p.  237  (pars.);  T.  10,  F.  5. 
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Bombus  borealis  Provancher,  Addit.  Faun.  Canada.  Hymen.,  1888,  p. 
340,  9 d\ 

“ “ Howard,  Insect  Life,  I,  1889,  p.  295. 

4‘  “ Coville,  Proc.  Ent.  Soc.  Wash.,  I,  P.  4,  1890,  pp.  198 

and  201. 

“ fervidus  Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  519  (pars.). 

“ borealis  Robertson,  Trans.  Ac.  Sci.,  St.  Louis,  VII,  1897,  p. 
356. 

Jarvis,  Thirty-sixth  Ann.  Rep’t  Ent.  Soc.  Ont.,  1905, 

p.  128. 

“ “ Lowell,  Ent.  News,  XVIII,  May,  1907,  p.  198. 

“ “ Fletcher  and  Gibson,  Can.  Ent.  Rec.  (Ann.  Rep’t 

Ent.  Soc.  Ont.),  1907,  p.  16;  1908,  p.  111. 

Types. — Queen  probably  in  the  collection  of  the  British 
Museum,  but  identity  apparently  lost  as  Col.  Bingham  was 
unable  to  locate  it  definitely  for  me.  Worker  and  male  in 
the  collection  of  the  American  Entomological  Society. 

Females  with  face  and  occiput  covered  with  light  pile  ; thoracic  dor- 
sum yellow , except  for  a broad  black  inter  alar  band  ; pleura  black  ; first 
four  dorsal  abdominal  segments  yellow , the  rest  black  ; venter  black  ; 
legs  black  ; wings  rather  dark  ; malar  space  rather  long.  Males  like 
females , for  most  part,  but  the  legs  and  venter  with  some  light  pile. 

Queen.  Head. — Rather  elongate ; face  above  and  below  the  bases 
of  the  antennae  well  covered  with  a large  patch  of  whitish  pile,  with 
at  most  only  a slight  admixture  of  black  hairs  ; occiput  with  pure 
whitish  yellow  pile,  with  little  or  no  admixture  of  dark  hair;  sides  of 
head  dark,  except  for  sometimes  a little  light  pile  near  the  top.  Labrum 
with  tubercle-like  areas  well  separated,  rounded  above  and  flattened 
on  the  summits;  shelf-like  projection  rather  small,  not  very  promi- 
nent ; translucent  areas  very  dim  or  absent.  Malar  space  longer  than 
its  width  at  apex,  nearly  one-third  as  long  as  the  eye.  Flagellum  of 
antennae  somewhat  less  than  twice  as  long  as  scape  ; third  antennal 
segment  longer  than  fifth,  the  fifth  longer  than  the  fourth. 

Thorax. — Center  of  disc  bare,  smooth  and  shining.  Anterior  part 
of  dorsum  and  scutellum  covered  with  yellow  pile  ; a broad  black  band 
between  the  bases  of  the  wings ; mesopleura  black  from  somewhat 
below  the  level  of  the  bases  of  the  wings  to  the  bases  of  the  legs ; 
metapleura  and  sides  of  median  segment  dark. 

Abdomen. — Dorsum  : first  four  segments  usually  entirely  covered 
with  yellow  pile,  but  the  sides  of  the  fourth  sometimes  with  some  black 
pile ; segment  five  often  entirely  black,  but  usually  with  a slight  ad- 
mixture of  light  hairs  on  the  apical  margin  ; apical  segment  black. 
Venter  mostly  black,  but  sometimes  with  a slight  sprinkling  of  light 
hairs.  Hypopygium  with  a distinct  carina  on  its  apical  third. 
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Wings. — Strongly  stained  with  brown,  the  fore  pair  lightest  in  the 
middle  portion. 

Legs. — Coxae  black  ; trochanters  mostly  dark,  but  often  with  con- 
siderable light  pile  on  their  lower  sides ; femora  and  tibiae  dark. 

Worker. — Much  like  the  queen,  but  the  wings  usually  somewhat 
lighter. 

Male.  Head. — Shaped  much  like  that  of  queen.  Face,  above  the 
bases  of  the  antennae,  sometimes  entirely  black,  but  usually  with  a 
patch  of  whitish  and  black  pile  mixed  extending  both  above  and  below 
the  bases  of  the  antennae  ; occiput  with  a triangle  of  yellow  pile  and 
pile  of  the  same  color  running  out  from  it  on  each  side  along  the 
occipital  ridge ; ventro-lateral  sides  of  head  mostly  dark,  but  often 
with  considerable  light  pile,  this  connecting  with  the  occipital  triangle. 
Malar  space  longer  than  its  width  at  the  apex,  about  one-third  as  long 
as  the  eye.  Clypeus  with  middle  part  smooth  and  shining  and  at  least 
the  anterior  portion  not  very  well  covered  with  pile.  Flagellum  of  an- 
tennae from  three  and  one-half  to  four  times  as  long  as  the  scape  ; fifth 
antennal  segment  somewhat  longer  than  the  third,  the  fourth  distinctly 
shorter  than  either. 

Thorax. — Coloration  of  pile  much  as  in  females,  but  the  lower  parts 
of  the  mesopleura  usually  with  more  or  less  scattering  yellow  pile  and 
occasionally  covered  with  it  to  the  bases  of  the  legs  ; upper  ends  of 
metapleura,  close  under  the  bases  of  the  wings,  often  with  a notice- 
able touch  of  yellow. 

Abdomen. — Dorsum  : first  four  segments  entirely  covered  with  yel- 
low pile ; segment  five  entirely  black,  partly  black  and  partly  yellow 
in  varying  proportions,  or  entirely  yellow ; segment  six  often  entirely 
black,  but  usually  with  the  apical  margin  more  or  less  heavily  fringed 
with  yellow  ; segment  seven  mostly  black,  but  usually  with  a few  light 
hairs  on  the  sides.  Venter  occasionally  almost  entirely  black,  but 
usually  with  the  apical  margins  of  all,  except  the  basal  and  apical, 
segments  well  fringed  with  light  hair. 

Genitalia. — Outer  and  inner  spathas  like  those  of  B.  appositus  (fig. 
138).  Claspers  and  sagittae  as  already  described  for  the  group  (figs. 
61  and  68) ; not  separable  by  any  noticeable  structure  from  those  of 
B.  appositus. 

Wings. — Considerably  lighter  than  those  of  queen. 

Legs. — Coxae  mostly  black,  but  often  with  a few  light  hairs  about 
their  tips ; trochanters  usually  with  considerable  light  pile  on  their 
lower  sides ; femora  occasionally  entirely  dark,  but  usually  with  con- 
siderable light  pile  ; tibiae  dark. 

Dimensions. — Length  : queen,  15  mm.  to  19  mm. ; worker,  10  mm. 
to  15  mm.  ; male,  12  mm.  to  15  mm.  Spread  of  wings  : queen,  32 
mm.  to  39  mm.  ; worker,  26  mm.  to  32  mm. ; male,  26  mm.  to  31  mm. 
Width  of  abdomen  at  second  segment:  queen,  8 mm.  to  9^  mm.; 
worker,  6|  mm.  to  8 mm.  ; male,  6 mm.  to  1\  mm. 
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Redescribed  from  numerous  specimens  of  all  sexes. 

Habitat. — I have  records  of  this  species  from  Newfound- 
land, New  Brunswick,  Quebec,  Ontario  (Nepigon,  Ottawa 
and  Lake  of  Bays),  Manitoba  and  Alberta  (Beaver  Lake)  in 
Canada  and  from  Maine,  New  Hampshire,  Massachusetts, 
New  York  (northern),  Michigan,  northern  Wisconsin  and 
Minnesota  (St.  Paul  and  Lake  Itasca)  in  the  United  States. 
It  is  probably  present  in  the  old  territory  of  Assiniboia  and 
in  Vermont  and  northern  North  Dakota.  In  western  Canada 
its  range  seems  to  end  on  the  eastern  side  of  the  Rocky 
Mountains  where  it  is  completely  replaced  by  its  close  ally, 
B.  appositus.  What  are  its  northern  limits  ? The  type  speci- 
men came  from  Latitude  65  degrees.  My  most  southern 
record  for  it  is  Amherst,  Massachusetts,  where  it  is  extremely 
rare.  I have  no  records  from  Pennsylvania,  though  I have 
seen  a large  amount  of  material  from  that  state.  It  is  mainly 
a Boreal  form,  but  it  runs  over  somewhat  into  the  Transi- 
tion Zone.  In  no  part  of  its  habitat  does  it  appear  to  be  a 
very  common  species. 

This  species  has  been  confused  with  B.  fervidus  by  many, 
on  account  of  its  somewhat  similar  coloration,  but  it  is  not 
even  closely  allied  to  that  species.  The  females  can  be  in- 
stantly separated  from  those  of  fervidus  by  means  of  the 
light  pile  on  their  faces  and  the  males  can  be  at  once  dis- 
tinguished by  their  dark  pleura.  Specimens  of  this  species 
also  generally  have  the  yellow  pile  more  tawny  than  does 
fervidus.  The  females  can  be  separated  from  those  of  its 
close  ally,  appositus , by  the  difference  in  coloration  of  the 
fifth  dorsal  abdominal  segment,  and  the  males  from  those  of 
appositus  by  the  much  whiter  pile  on  the  front  of  the  thorax 
in  the  latter  species. 

Bombus  (Bombus)  appositus  Cress. 

? Bombus  borealis  Cresson,  Proc.  Davenp.  Acad.  Nat.  Sci.,  I,  1876,  p. 

210. 

“ appositus  Cresson,  Proc.  Acad.  Nat.  Sci.  Phila.,  1878,  p. 

183,  $ S &. 

“ Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p. 

230  (Catal.) . 
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Bombus  appositus  Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  307 
(Catal.) . 

Ant.  Handlirsch,  Ann.  Naturh.  Hofmus.  Wien, 
III,  1888,  p.  234. 

“ “ Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  511  (Catal.). 

“ “ Cockerell,  Bull.  Sci.  Lab.  Den.  Univ.,  XI,  1898,  p. 

71. 

“ “ Cockerell  and  Porter,  Ann.  and  Magaz.  Nat.  Hist., 

Ser.  7,  IV,  1899,  p.  389. 

“ “ Cockerell,  Psyche,  IX,  1901,  pp.  272  and  282. 

“ “ Titus,  Can.  Ent.,  XXXIV,  1902,  pp.  38  and  40, 

$!}(?. 


borealis  Titus,  Can.  Ent.,  XXXIV,  1902,  p.  40. 
appositus  Viereck,  Trans.  Amer.  Ent.  Soc.,  XXIX,  1903,  p. 
44. 

Viereck,  Can.  Ent.,  XXXVI,  April,  1904,  pp.  98 
and  99. 

“ Viereck,  Trans.  Amer.  Ent.  Soc.,  XXXII,  July, 
1906,  p.  240. 

“ Viereck,  Trans.  Amer.  Ent.  Soc.,  XXXII,  July, 
1906,  p.  242. 

Cockerell,  Trans.  Amer.  Ent.  Soc.,  XXXII,  Nov., 
1906,  p.  313. 

Cockerell,  Bull.  Amer.  Mus.  Nat.  Hist.,  XXII, 
Dec.  17,  1906,  Article  XXV,  p.  453,  n.  114. 

“ Univ.  Color.  Studies,  IV,  1907,  p.  258. 

Fletcher  and  Gibson,  Can.  Ent.  Rec.  (Ann.  Rep’t 
Ent.  Soc.  Ont.),  1908,  p.  111. 


Types. — Type  specimens  of  queen,  worker  and  male  are 
in  the  collection  of  the  American  Entomological  Society. 
These  specimens  came  from  Colorado,  New  Mexico,  Utah 
and  Nevada. 

Greater  part  of  face>  occiput  and  anterior  part  of  dorsum  of  thorax 
covered  with  whitish  pile  ; a black  band  between  the  bases  of  the  wings; 
scutellum  covered  with  tawny  yellow  pile  ; first  five  dorsal  segments  of 
abdomen  covered  with  tawny  yellow  pile , apical  segments  black . 

Queen.  Head. — Face  above  and  below  the  bases  of  the  antennae 
largely  covered  with  whitish  pile ; occiput  well  covered  with  a tri- 
angular patch  of  whitish  pile  extending  forward  nearly  to  the  ocelli ; 
sides  of  head  behind  the  eyes  bearing  rather  scanty  dark  brown  pile. 
Labrum  much  as  in  B.  affinis}  but  with  borders  of  the  tubercle-like 
areas  broadly  rounded  over  and  much  less  sharply  elevated;  trans- 
lucent spots  small  or  absent.  Malar  space  fully  one-third  as  long  as 
the  eye.  Antenna  with  third  segment  nearly  as  long  as  the  fourth  and 
fifth  taken  together  ; fifth  segment  distinctly  longer  than  fourth. 
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Thorax. — Anterior  part  of  dorsum,  back  to  the  bases  of  the  wings, 
covered  with  whitish  pile  ; a broad  black  band  between  the  bases  of 
the  wings,  the  black  pile  of  this  band  having,  however,  in  many  speci- 
mens, a more  or  less  strong  admixture  of  whitish  hairs,  especially  on 
the  sides ; surface  of  dorsum,  in  the  middle  of  this  band,  bare  of  pile, 
impunctate  and  shining.  Scutellum  densely  covered  with  tawny  yel- 
low pile.  Upper  portions  of  mesopleura  covered  with  whitish  pile, 
this  being  continuous  with  the  pile  of  the  same  color  on  the  anterior 
part  of  the  thorax  above  ; remainder  of  pleura  bearing  only  dark  pile. 

Abdomen. — First  five  segments  densely  covered  above  with  tawny 
yellow  pile  ; apical  segment  black,  except  at  very  tip  where  it  is  slightly 
rusty.  Venter  dark,  for  the  most  part,  but  with  the  apical  margins  of 
all,  except  the  first  and  last  segments,  fringed  very  noticeably  with 
whitish  hairs.  Hypopygium  with  a distinct  median  carina  on  its  apical 
third. 

Wings . — Strongly  stained  with  brown ; fore  wings  evenly  colored 
throughout  for  most  part,  darkest  on  apical  halves  of  median  and  sub- 
median cells  and  on  anterior  and  apical  portions  of  radial  cell. 

Legs. — Trochanters  sometimes  all  black,  but  the  middle  and  hind 
pair  usually  bearing  more  or  less  whitish  hair  intermixed  with  the 
black  ; fore  coxae  also  often  with  a little  light  pile.  Fore  femora  usu- 
ally all  black  ; middle  and  hind  femora  as  a rule  bearing  only  black 
pile,  but  often  with  more  or  less  whitish  hair  on  the  lower  sides  of 
their  basal  halves.  Fore  and  middle  tibiae  all  black,  except  their  tips 
on  the  outer  sides,  which  are  rusty ; corbicular  fringes  of  hind  tibiae 
black.  Posterior  metatarsi  of  medium  width  and  bearing  only  short 
spines  and  very  short  hair  or  pubescence. 

Worker. — Much  like  the  queen.  Many  specimens  with  considerable 
whitish  pile  on  sides  of  head  behind  the  eyes.  Labrum  usually  with 
translucent  spots  absent.  Wings,  as  a rule,  somewhat  lighter  than  in 
queen. 

Male.  Head. — Pile  of  face  like  that  of  queen,  but  sometimes  with  a 
strong  admixture  of  black  hairs ; a little  patch  of  hair  at  the  upper 
end  of  each  eye  black ; sides  of  head,  behind  the  eyes,  sometimes  with 
only  dark  pile,  but  usually  with  more  or  less  whitish  hair  ; occiput 
with  pile  as  in  queen.  Labrum  slightly  bituberculate ; malar  space 
between  one-third  and  one-half  as  long  as  the  eye ; clypeus  usually 
pretty  well  covered  up  with  pile,  finely  punctate  for  most  part,  front 
portion  of  disc  smooth  and  shining  ; middle  segments  of  flagellum  of 
antennae  sometimes  slightly  arcuate  ; fifth  segment  slightly  longer  than 
the  third,  the  fourth  much  shorter  than  either  (fig.  25). 

Thorax. — Coloration  much  like  that  of  queen,  but  the  mesopleura 
covered  with  whitish  pile  to  bases  of  legs ; metapleura  and  sides  of 
median  segment  often  covered  with  black,  but  usually  with  whitish 
pile. 

Abdomen. — First  five  dorsal  segments  densely  covered  with  tawny 
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yellow  pile  ; fifth  segment  sometimes  with  a very  few  black  hairs  mixed 
in  with  the  yellow  ; sixth  segment  often  entirely  covered  with  yellow 
pile,  but  as  often  with  a more  or  less  strong  sprinkling  of  black  hairs 
on  the  middle  portion  ; apical  segment  mostly  black,  but  usually  with 
a more  or  less  noticeable  light  tuft  toward  each  side.  Venter,  except 
basal  and  apical  segment,  bearing  whitish  pile  for  the  most  part. 

Genitalia. — Outer  spatha  with  a variable  (usually  scattering)  tuft  of 
hairs  on  each  side  of  the  apical  portion  of  the  ventral  surface  (fig. 
138).  Basal  part  of  head  of  sagittae  perforate  close  to  the  shaft. 

Wings. — Colored  about  like  those  of  the  worker  though,  as  a rule, 
somewhat  lighter,  distinctly  lighter  than  those  of  the  queen,  only 
slightly  stained  with  brown. 

Legs. — Posterior  coxae  bearing  more  or  less  whitish  pile;  all  the 
trochanters  and  femora  bearing  a large  amount  of  whitish  pile  and,  as 
a rule,  very  little  dark  pile,  except  the  fore  and  middle  femora  in  front 
and  the  posterior  femora  behind  and  all  the  femora  around  very  distal 
ends;  tibiae  all  dark. 

Dimensions. — Length  : queens,  14  mm.  to  20  mm.  ; workers,  10 
mm.  to  14  mm.  ; males,  12  mm.  to  17  mm.  Spread  of  wings:  queens, 
35  mm.  to  42  mm. ; workers,  24  mm.  to  35  mm.  ; males,  30  mm.  to  33 
mm.  Width  of  abdomen  at  second  segment:  queens,  8 mm.  to  9£ 
mm.  ; workers,  6 mm.  to  8 mm.  ; males,  mm.  to  1\  mm. 

Redescribed  from  twenty  queens  (two  of  them  homo- 
types), fourteen  workers  (two  of  them  homotypes)  and  nine 
males. 

Habitat . — This  handsome  species  appears  to  be  confined 
to  the  mountain  ranges  and  higher  lands  of  the  western 
United  States  and  to  the  southwestern  portion  of  Canada 
(probably  the  lower  lands).  The  most  southern  records 
which  I have  are  the  Magdalena  Mountains  and  Rio  Ruidoso, 
New  Mexico  and  Chino,  southern  California.  My  most 
northern  record  is  Kelowna,  British  Columbia,  where  it  does 
not  appear  to  be  rare.  My  most  eastern  record  is  Fort  Col- 
lins, Colorado.  I have  records  from  the  following  states  of 
the  United  States  : Washington,  Oregon,  Montana  (western 
part),  Wyoming,  Colorado,  Utah,  Nevada,  California  and 
New  Mexico  and  from  British  Columbia  only  in  Canada.  It 
appears  to  be  rather  a rare  species  in  New  Mexico,  Colorado, 
Utah  and  Nevada  and  to  increase  in  abundance  northwards 
until  it  reaches  its  maximum  in  western  Montana,  Idaho 
(probably),  Washington  and  Oregon,  where  it  appears  to  be 
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one  of  the  common  species.  It  is  probably  yet  to  be  reported 
from  Arizona,  Lower  California  (northern  part),  Alberta, 
western  Assiniboia,  western  Saskatchewan  and  western  Atha- 
basca. It  probably  is  not  present  in  any  of  the  states  east  of 
those  above  mentioned  or  in  Mexico  proper.  It  appears  to 
be  confined  mainly  to  the  Canadian  and  Transition  Zones, 
and  it  seems  not  improbable  that  it  may  range  throughout  a 
considerable  portion  of  Alaska. 

This  species  has  by  far  its  closest  ally  in  the  European  B. 
distinguendus  Morawitz,  of  which  it  is  probably  merely  a 
variety,  though  I have  not  been  thus  far  able  to  prove  that 
such  is  the  case.  B.  distinguendus  has  the  pile  on  the  ante- 
rior part  of  the  dorsum  of  the  thorax  strongly  yellowish  in- 
stead of  whitish  as  in  this  species.  This  species  is  compa- 
ratively very  constant  in  all  its  important  characters. 

THE  KIRBYELLUS  GROUP. 

Type. — Bombus  kirbyellus  Curtis.  This  group  is  newly 
established  in  this  paper. 

Characters  of  the  Group . 

Females. — Pile  long  and  fine.  Head  very  long  triangular  in 
outline  ; mandibles  as  in  Pratorum  group  ; malar  space  reach- 
ing its  maximum  in  length  ; clypeus  rather  sparsely  punctate, 
except  at  corners  ; hypopygium  without  median  carina. 

Males. — Head  shaped  much  like  that  of  female  ; antennae 
moderately  long  and  slender  ; posterior  tibiae  with  outer  face 
very  slightly  convex  and  fringed  in  front  and  behind  with 
very  long  hairs,  forming  a very  distinct  pollen  basket ; hind 
margins  of  posterior  metatarsi  fringed  with  long  hairs. 

Genitalia. — Claspers  (figs.  63  and  77)  long  and  rather 
slender  in  appearance  ; branches  with  broadly  rounded  apices, 
viewed  from  above  ; volsellae  very  long  and  slender,  gradu- 
ally tapering  from  the  base  and  with  a broadly  rounded  and 
irregularly  serrate-mar gined  apical  projection  ; squamae  ob- 
long or  irregularly  triangular  in  outline,  with  the  inner  lobe 
vestigial  or  absent.  Sagitta  with  very  irregularly  shaped 
head,  this  being  bidentate  at  base  on  outer  side  and  with 
apex  foliaceous  and  recurved  downward. 
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Bombus  (Bombus)  kirbyellus  Curt. 

? Bombus  balteatus  Dahlbom,  Bombi  Scandin.,  1832,  p.  36,  n.  8,  9 . 

? “ tricolor  Dahlbom,  Bombi  Scandin.,  1832,  p.  41,  n.  17,  c?. 

“ kirbyellus  Curtis,  Descr.  Insects  Cl.  Ross  Second  Voy.,  1835, 
App.,  p.  42,  n.  6,  9 8 c?;  Tab.  A,  F 2 ( 9 ). 
Erichson,  Arch.  d.  Naturgesch,  II,  P.  1,  1836,  p. 
287,  n.  8. 

? “ nivalis  Zetterstedt,  Insect  Lappon.,  I,  1838,  p.  474,  n.  7,  9 . 

? “ “ Nylander,  Notis.  Saellsk.  Faun,  and  FI.  Fenn. 

Forh.,  I,  1848,  (Adnot.),  p.  234,  n.  17. 

? “ “ Eversmann,  Bull.  Soc.  Natural.  Moscow,  XXV,  P.  3, 

1852,  p.  131,  n.  7. 

? “ “ Nylander,  Notis.  Saellsk.  Faun,  and  FI.  Fenn. 

Forh.,  II,  1852  (Revis.),  p.  262,  n.  6. 

“ kirbyellus  Smith,  Catal.  Hym.  Brit.  Mus.,  II,  1854,  p.  397, 
n.  44,  9 . 

“ balteatus  Schiodte,  Etzel’s  Gronland,  p.  611. 

“ “ Aurivillius,  Bih.  Svensk.  Vet. — Akad.  Handl.,  XV, 

1890,  P.  IV,  p.  28. 

“ kirbyellus  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  101, 
n.  26,  9 Sc?. 

“ balteatus  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  108. 

? “ nivalis  Thompson,  Opusc.  Entom.,  P.  II,  1870,  p.  258,  n. 

20,  9 c?. 

?*  “ “ Thompson,  Hymen.  Scandin.,  II,  1872,  p.  35,  n.  13, 

9 S c?. 

? “ montanus  Radoszkowski,  Bull.  Soc.  Natural.  Moscow,  LII, 

P.  IV,  1874,  p.  209  (p.  p.). 

? “ “ F.  Moravitz,  Fedtschenko : Turkestan  Apid,  I, 

1875,  p.  3,  n.  4. 

“ putnami  Cresson,  Proc.  Ac.  Nat.  Sci.  Phila.,  1878,  p.  185, 
9. 

“ kirbyellus  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p. 
231  (Catal.). 

“ putnami  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p. 
231  (Catal.). 

? “ nivalis  F.  Moravitz,  Bull.  Ac.  Sc.  St.  Petersbourg,  XXVII, 

1881,  p.  229,  n.  15,  9 c?. 

? “ “ Schmiedeknecht,  Apid.  Europ.,  I,  P.  IV,  1882,  pp. 

269,  274,  275,  278,  9 S , 284,  286,  c?  and  p.  309, 
n.  7,  9 S c?. 

“ kirbyellus  Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  308. 

“ putnami  Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  308. 

“ nidulans  Ant.  Handlirsch,  Ann.  naturh.  Hofmus.  Wien.,  Ill, 
1888,  p.  232  ; T.  10,  F.  6. 
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Bombus  nidulans  Ant.  Handlirsch,  Ann.  naturh.  Hofmus.  Wien.,  IV, 
1891,  p.  453. 

“ kirbyellus  Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  527. 

“ putnami  Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  544. 

“ Cockerell,  Psyche,  IX,  1901,  p.  163. 

44  “ Titus,  Can.  Ent.,  XXXIV,  1902,  pp.  38  and  41. 

44  atrifasciatus  Morrill,  Can.  Ent.,  XXXV,  1903,  p.  224. 

44  putnami  Viereck,  Can.  Ent.,  XXXVI,  April,  1904,  pp.  98 
and  99. 

44  kirbyellus  Friese  and  Wagner,  Zoolog.  Jahrb.  Suppl.  7, 
Festch  Weismann,  1904,  T.  30,  F.  2,  $ . 

“ putnami  Cockerell,  Univ.  Color.  Studies,  IV,  1907,  p.  257. 

44  kirbyellus  Cockerell,  Can.  Ent.,  XLI,  January,  1909,  p.  37. 

Fletcher  and  Gibson,  Can.  Ent.  Rec.  (Ann.  Rep’t 
Ent.  Soc.  Ont.),  1907,  p.  17  ; ibid,  1908,  p.  111. 

Types. — Not  improbably  in  the  collection  of  the  British 
Museum,  but  their  identity  apparently  lost  as  Col.  C.  T. 
Bingham  wrote  me  that  he  was  unable  to  find  them.  The 
beautiful  colored  figures  given  with  the  original  description 
are  sufficient  to  identify  the  species  with  certainty. 

Pile  very  long  and  fine.  Head  of  females  black.  Thorax  entirely 
covered  with  light  pile,  except  for  broad  black  interalar  band;  dorsum 
of  abdomen  yellow  at  base,  black  in  the  middle  and  whitish  or  ferrugin- 
ous at  apex.  Wings  light.  Malar  space  very  long. 

Queen.  Head. — Elongate  in  form.  Face  entirely  black,  except  for 
occasionally  a slight  tuft  of  light  pile  between  the  bases  of  the  an- 
tennae ; occiput  usually  entirely  black,  but  sometimes  with  a very  slight 
sprinkling  of  light  hairs;  sides  of  head  behind  eyes  entirely  dark. 
Tubercle-like  areas  of  labrum  with  summits  not  very  deeply  con- 
caved and  only  very  sparsely  punctate  and  upper  (posterior)  margins 
rounded,  the  space  between  them,  above  the  shelf-like  projection,  rather 
small;  translucent  areas  small  and  dim,  almost  absent.  Malar  space 
between  one-third  and  one-half  as  long  as  the  eye  ; clypeus  sparsely 
punctate  over  disc,  rather  smooth  and  shining;  flagellum  of  antennse 
about  twice  as  long  as  scape  ; third  antennal  segment  distinctly  longer 
than  the  fifth,  the  fifth  longer  than  the  fourth. 

Thorax. — Dorsum  entirely  covered  with  very  light  yellow,  in  some 
specimens  whitish,  pile,  except  for  broad  black  interalar  band  ; the 
yellow  on  the  anterior  part  not  quite  reaching  back  to  the  tegulae  in 
some  specimens;  anterior  border  of  black  band  bending  forward,  and 
posterior  backward  in  the  middle,  its  length  along  the  middle  line, 
from  front  to  hind  margin,  distinctly  more  than  half  its  width  from 
wing  base  to  wing  base ; scutellum  bearing  only  light  pile.  Meso- 
puelra  entirely  covered  with  light  (whitish  in  most  specimens)  pile, 
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both  back  under  the  bases  of  the  wings  and  to  the  bases  of  the  legs. 
Metapleura  and  sides  of  median  segment  occasionally  entirely  dark, 
but  usually  with  more  or  less  light  hair  and  often  with  light  pile  only. 
Colors  of  thorax  as  a whole  sharply  defined. 

Abdomen. — Dorsum  : first  two  segments  always  entirely  covered 
with  pure  whitish-yellow  pile;  third  segment  mostly  black,  but  always 
with  a touch  of  light  pile  on  the  extreme  side  margins  and  often  with 
a more  or  less  strong  fringe  of  the  same  color  extending  inward  more 
or  less  toward  the  middle  line  along  the  apical  margin  ; fourth  seg- 
ment very  variable,  often  entirely  covered  with  ferruginous  or  whitish 
yellow  pile  (of  varying  shade)  and  as  often  enitrely  black  ; fifth  seg- 
ment usually  entirely  covered  with  ferruginous  or  whitish  yellow  pile 
(of  greatly  varying  shade),  but  sometimes  with  such  a strong  admix- 
ture of  black  hairs  as  to  make  this  color  greatly  predominant ; sixth 
segment  always  entirely  black,  except  for  rusty  tip.  Venter  some- 
what variable,  but  usually  clothed  (except  first  and  last  segments)  for 
most  part  with  light  pile. 

Wings. — Subhyaline ; the  fore  pair  darkest  on  median  and  submedian 
cells  and  on  anterior  part  of  the  radial  cell  and  about  and  beyond  its 
apex. 

Legs. — Coxae  sometimes  entirely  black,  but  usually  with  a more  or 
less  noticeable  amount  of  light  hair  ; trochanters  seldom  without  a 
considerable  amount  of  light  pile  on  the  lower  side  ; fore  and  middle 
femora  often  entirely  dark,  but  usually  with  a slight  touch  of  light 
hair  at  their  bases  ; hind  femora  usually  with  a conspicuous  amount 
of  light  hair  at  least  on  basal  portion,  rarely  entirely  dark;  fore  and 
middle  tibiae,  except  rusty  outer  sides  of  apices,  entirely  dark ; cor- 
bicular  fringes  usually  more  or  less  strongly  ferruginous,  but  often 
entirely  black. 

Worker. — Like  the  queen,  but  with  pile  on  metapleura  and  sides  of 
median  segment  never  entirely  dark,  usually  entirely  light;  posterior 
and  middle  coxae,  trochanters  and  bases  of  femora  never  without  some 
light  hair ; pile  on  dorsal  abdominal  segments  four  and  five  usually 
much  more  strongly  ferruginous  than  in  case  of  queen  and  also  the 
venter  with  this  ferruginous  pile  sometimes  extending  slightly  onto  the 
side  margins  of  the  corresponding  segments. 

Male.  Head. — Shaped  as  in  queen.  Face  with  a large  patch  of 
yellow  pile  between  and  below  the  bases  of  the  antennae,  this  patch 
widely  separated  from  the  inner  margins  of  the  eyes  on  each  side  and 
sometimes  with  black  hairs  admixed  ; occiput  bearing  a median  tri- 
angular patch  of  sometimes  pure  yellow  pile,  but  usually  with  a very 
slight  admixture  of  black  hairs ; ventro-lateral  portions  of  head  usu- 
ally with  considerable  yellow  pile.  Malar  space  about  one-half  as 
long  as  eye ; clypeus  mostly  covered  up  with  pile ; flagellum  of  an- 
tennae about  three  times  as  long  as  the  scape  ; fifth  antennal  segment 
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nearly  as  long  as  third  and  fourth  taken  together,  third  segment  longer 
than  fourth. 

Thorax. — Colors  arranged  as  in  workers,  but  with  interalar  band 
much  less  sharply  defined,  there  being  a more  or  less  strong  admixture 
of  yellow  hairs  with  the  black ; metapleura  and  sides  of  median  seg- 
ment never  with  black  hair. 

Abdomen. — Coloration  about  like  that  of  worker ; third  dorsal  seg- 
ment sometimes  entirely  black  ; fourth  segment  usually  almost  entirely 
black,  except  for  some  yellow  hair  on  extreme  side  margins,  some- 
times entirely  black  ; apical  dorsal  segment  often  entirely  black,  but 
as  often  entirely  covered  with  ferruginous  (of  greatly  varying  shade) 
or  whitish  yellow  pile,  as  with  segments  five  and  six  ; fifth  segment 
often  partly  or  entirely  black.  Venter,  except  the  sides  of  the  first  seg- 
ment and  the  apical  segment,  rather  heavily  clothed  with  long,  light 
yellow  pile ; apical  segment  usually  more  or  less  tinged  with  ferrugin- 
ous, especially  on  the  apical  margin,  sometimes  black. 

Genitalia. — Outer  spatha  (fig.  123 ) with  anterior  lateral  projections 
very  long,  slender  and  rounded  at  the  end  ; main  part  a little  less  than 
one-third  as  long,  from  anterior  to  posterior  border  along  the  middle 
line,  as  wide,  from  side  margin  to  side  margin  ; anterior  margin  widely 
and  rather  evenly  incurved  ; posterior  margin  broadly  rounded  on  the 
sides,  but  rather  widely  and  deeply  incurved  in  the  middle  ; ventral 
surface  on  each  side  of  apical  portion  bearing  a scattered  patch  of 
long  hairs.  Inner  spatha  (fig.  115)  tridentate  at  apex.  Claspers  as 
described  for  group.  Inner  lobe  of  squamae  vestigial.  Shaft  of  sagitta 
with  a prominent  projection  a little  in  front  of  the  middle  of  the  lower 
side.  See  figs.  63  and  77. 

Wings. — Usually  a trifle  lighter  than  those  of  queen  and  worker. 

Legs.— Coxae,  trochanters  and  femora  always  with  a large  amount 
of  yellow  pile ; fore  and  middle  tibiae  often  dark  for  the  most  part,  but 
usually  with  a considerable  amount  of  light  or  ferruginous  pile  on  their 
outer  and  posterior  sides  and  often  within  also  ; hind  tibiae  with  their 
outer  faces  bare  and  with  fringes  always  more  or  less  strongly  ferru- 
ginous; posterior  metatarsi  with  light  or  ferruginous  hind  fringes. 

Dimensions. — Length  : queen,  15  mm.  to  19  mm.  ; worker,  11  mm. 
to  15  mm.;  male,  12  mm.  to  16  mm.  Spread  of  wings:  queen,  32 
mm.  to  41  mm.  ; worker,  26  mm.  to  32  mm.  ; male,  30  mm.  to  33  mm. 
Width  of  abdomen  at  second  segment:  queen,  mm.  to  10^  mm.  ; 
worker,  5|  mm.  to  8^  mm.  ; male,  6 mm.  to  7 mm. 

Redescribed  from  seven  queens  (one  of  them  the  type  of 
atrifasciatus  Morrill  and  another  a homotype  of  putnami 
Cresson),  seventeen  workers  and  ten  males. 

Variations. — As  has  been  already  shown  in  the  above  de- 
scription, this  species  is  a rather  variable  one,  especially  in 
the  coloration  of  the  abdomen.  The  queens  usually  have 

TRANS.  AM.  ENT.  SOC.,  XXXVIII. 


294 


AMERICAN  HYMENOPTERA. 


the  yellow  pile  very  light,  in  some  cases  almost  white,  and 
many  times  the  pile  on  the  abdomen  which  is  normally  ferru- 
ginous is  also  very  nearly  white.  The  workers  and  males 
usually  have  the  yellow  and  ferruginous  much  deeper  and 
more  pronounced  than  in  the  queens. 

Habitat. — A strictly  Boreal  form.  The  writer  has  records 
from  New  Mexico  (Truchas  Peak),  Colorado,  Montana, 
Oregon  (Mt.  Hood),  Labrador,  Boothia  Felix,  Hudson’s 
Straits,  Hudson  Bay  Territory,  Alberta,  British  Columbia, 
and  Southern  Alaska  (Bartlett  Bay  at  sea-level),  and  there  is 
a queen  before  me  from  Sopka,  Siberia.  Aurivillius  has 
reported  it  from  Greenland  (Polaris  Bay,  Port  Foulke,  God- 
haven,  Auleitsivik  and  Inigtut).  In  the  western  United 
States  and  southwestern  Canada,  it  is  confined  to  the  highest 
ranges  of  the  Rocky  Mountains.  In  no  part  of  its  habitat 
in  North  America  does  it  appear  to  be  a common  species. 
It  may  be  present  in  northern  Europe  and,  if  so,  B.  balteaUis 
Dahlbom  may  be  the  same  species.  Most  of  the  descrip- 
tions, reference  to  which  is  made,  in  Dalla  Torre’s  catalogue, 
under  the  names  balteatus  and  nivalis , cannot  be  made  to 
apply  satisfactorily  to  this  insect,  as  they  describe  the  thoracic 
pleura  as  covered  largely  with  dark  pile.  Aurivillius  gives  a 
very  accurate  description  of  true  kirbyellus  and  its  variations 
from  Greenland  specimens  and  states  that  the  Greenland 
specimens  differ  from  European  ones. 

This  species  is  evidently  most  closely  allied  to  B.  kincaidii 
Cockerell  and  its  next  nearest  relatives  appear  to  be  B.polaris 
Kirby  and  B.  arcticus  Kirby. 

In  a paper  published  in  Ann.  du  Mus.  Zool.  de  l’Acad. 
Imp.  des  Sci.  de  St.  Petersbourg,  1904,  Tome  IX,  No.  4,  H. 
Friese  describes  a new  variety  and  a new  subspecies  of  this 
species  as  follows  : 

“ B.  kirbyellus  Curt.  var.  lysholmi  n.  var. — Entirely  black,  only  seg- 
ments four  to  six  white  haired.  Subsp.  pyropygus  Friese — segments 
four  to  six  red  haired.” 

I am  not  sure  whether  these  forms  are  valid  forms  of 
kirbyellus  or  not.  If  lysholmi  is  valid,  it  was,  in  all  proba- 
bility, described  from  a melanic  specimen. 
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Bombus  (Bombus)  kincaidii  Cockerell. 

Bombus  kincaidii  Cockerell,  Ann.  and  Magaz.  Nat.  Hist.,  Ser.  7,  II, 
1898,  p.  324,  9 d\ 

? “ gelidus  Ashmead,  Proc.  Wash.  Acad.  Sci.,  IV,  1902,  p.  127. 
Psithyrus  kodiakensis  Ashmead,  Proc.  Wash.  Acad.  Sci.,  IV,  1902, 
p.  130,  tf. 

Bombus  kincaidii  Viereck,  Ent.  News,  XIV,  February,  1903,  p.  54, 
9 cT. 

? “ gelidus  Ashmead,  Hym.  of  Alaska,  1904,  p.  133. 

Psithyrus  kodiakensis  Ashmead,  Hym.  of  Alaska,  1904,  p.  136,  cf. 

Types . — A queen  and  male  are  in  the  collection  of  the 
American  Entomological  Society  and  a worker  is  in  the  col- 
lection of  the  United  States  National  Museum.  The  follow- 
ing description  is  from  those  specimens  : 

Pile  long  and  rather  fine.  Females  with  head  black  ; dorsum  of  thorax 
pale  yellow,  except  for  a broad  black  interalar  band ; pleura  heavily 
shaded  with  dark  hairs ; dorsum  of  abdomen  with  the  two  basal  seg- 
ments densely  yellow , third  segment  mostly  yellow  but  less  densely  so 
than  the  first  two;  the  remaining  segments  black  ; venter  black;  legs 
dark  ; wings  light.  Male  with  a tuft  of  yellow  on  the  face ; occiput  with 
a sprinkling  of  yellow  hairs;  cheeks  mostly  dark  ; dorsum  of  thorax 
colored  as  in  the  females , but  with  a less  definite  black  interalar  band ; 
pleura  rather  strongly  shaded ; dorsum  of  abdomen  with  the  first  two 
segments  yellow , the  remainder  more  or  less  shaded  with  black  hairs 
and  with  some  ferruginous  pile  on  the  two  apical  segments.  Malar  space 
long. 

Queen.  Head. — Entirely  dark.  Malar  space  about  one-half  longer 
than  wide  at  apex  ; about  one-third  the  length  of  the  eye.  Clypeus 
strongly  punctate.  Third  antennal  segment  a little  longer  than  the 
fifth. 

Thorax. — Anterior  part  of  dorsum  and  scutellum  very  light  yellow  ; 
a broad  oval  black  band  between  the  bases  of  the  wings,  with  its  poste- 
rior border  nearly  straight.  Pleura  heavily  shaded,  the  yellow  pile 
for  the  most  part  stopping  short  near  the  bases  of  the  wings,  but  yet, 
the  upper  parts  of  the  pleura  with  a considerable  sprinkling  of  yellow 
hairs  (when  viewed  with  a lens). 

Abdomen. — Dorsum  : segments  one  and  two  entirely  and  densely 
covered  with  yellow  pile ; segment  three  also  covered  with  yellow  pile, 
but  much  less  densely  so,  the  black  of  the  integument  showing  through 
rather  plainly  and  some  black  hairs  admixed  ; the  remaining  segments 
black.  Venter  black.  Hypopygium  without  a median  carina. 

Wings. — The  fore  pair  with  outer  portions  hyaline,  the  basal  por- 
tions being  considerably  stained  with  brown ; the  hind  pair  hyaline 
throughout,  except  the  veins. 
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Legs. — Black  ; the  tips  of  the corbicular  fringes  slightly  ferruginous; 
a little  ferruginous  hair  on  the  hind  sides  of  the  fore  and  middle  tibiae. 

Worker. — Like  the  queen,  but  with  a narrower  black  interalar  band 
and  the  pleura,  though  shaded  somewhat  with  black  hairs,  pretty 
strongly  yellow  to  the  bases  of  the  legs. 

Male.  Head. — Face  below  the  bases  of  the  antennae  and  the  cly- 
peus  bearing  a distinct,  but  somewhat  indefinite,  tuft  of  yellow  pile; 
occiput  mostly  dark,  but  with  a strong  sprinkling  of  yellow  hairs ; 
cheeks  mostly  dark,  but  with  a few  yellow  hairs.  Malar  space  between 
one-third  and  one-half  as  long  as  the  eye.  Third,  fourth  and  apical 
antennal  segments  subequal  in  length,  considerably  shorter  than  any 
of  the  rest  except  the  pedicel. 

Thorax.—^ Coloration  of  pile  on  the  dorsum  much  like  that  of  the 
queen,  but  the  black  interalar  band  not  nearly  as  definite  as  in  that 
caste,  there  being  a strong  admixture  of  yellow  hairs  with  the  black. 
The  pleura  dark,  but  with  a strong  admixture  of  yellow  hairs. 

Abdomen. — Dorsum:  segments  one  and  two  yellow;  the  follow- 
ing segments  shaded  with  black  hairs,  but  with  light  yellow  hairs 
admixed  somewhat,  especially  on  the  side  margins,  and  predominant 
on  the  third  segment ; the  two  apical  segments  with  considerable 
ferruginous  hair.  Venter  with  yellow  hairs  admixed  with  the  black 
considerably. 

Wings. — Hyaline,  except  the  veins. 

Legs. — Trochanters  and  femora  heavily  covered  with  very  dull  yel- 
low pile,  mixed  with  black  hairs  ; fore  and  middle  tibiae  with  some 
ferruginous  hair ; hind  tibiae  with  very  long  ferruginous  fringes ; all 
the  metatarsi  fringed  considerably  with  ferruginous  hairs,  those  on  the 
hind  margins  of  the  posterior  pair  being  long. 

Dimensions. — Length  : queen,  about  21  mm.  ; male,  about  16  mm. 

Habitat. — Pribilof  Islands. 

This  species  is  apparently  closely  allied  to  both  strenuus 
and  kirbyellus.  The  latter,  however,  has  a longer  malar 
space  in  all  its  castes  than  does  this  species,  and  strenuus 
has  the  first  three  dorsal  abdominal  segments  evenly  and 
equally  covered  with  yellow  pile  and  the  apical  segments  of 
the  queen  with  considerable  ferruginous  hair.  Polaris , an- 
other close  relative,  may  be  separated  from  kincaidii  by  the 
ferruginous-yellow  pile  of  its  apical  dorsal  segments  and  by 
its  usually  less  punctate  clypeus.  I think  it  not  improbable, 
however,  that  extensive  collecting  may  prove  that  kincaidii 
is  only  a color  variant  or  subspecies  of  either  strenuus  or 
polaris . 
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Bombus  (Bombus)  strenuus  Cress. 

Bombus  strenuus  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  102,  n. 
28,  9 d\ 

“ “ Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p.  231 

(Catal.) . 

“ “ Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  308. 

“ “ Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  551. 

? “ frigidus  Ashmead,  Proc.  Wash.  Ac.  Sci.,  IV,  1902,  p.  126. 

? “ “ Ashmead,  Hym.  of  Alaska,  1904,  p.  132. 

“ strenuus  H.  Friese,  Ann.  du.  Mus.  Zool.  de  l’Acad.  Imp.  des 
Sci.  de  St.  Petersbourg,  1904,  Tome  IX,  no.  4. 

Types. — One  queen  and  the  male  are  in  the  collection  of  the 
American  Entomological  Society.  They  are  in  rather  poor 
condition,  the  pile  on  both  being  matted  down  quite  badly 
all  over. 

Malar  space  long.  Pile  long  and  rather  fine.  Females  with  head 
black  ; front  part  of  dorsum  of  thorax  and  scutellum  yellow  ; upper  two- 
thirds  of  mesopleura  yellow  ; a broad  interalar  band  and  the  lower  farts 
of  the  pleura  dark  ; anterior  half  of  abdominal  dorsum  yellow,  anterior 
fart  of  posterior  half  black  and  afex  more  or  less  ferruginous  ; wings 
light ; legs  dark.  Male , except  the  head  and  legs , colored  much  like  the 
female. 

Queen.  Head. — Trapeziform.  Pile  dark  brown.  Labrum  with 
tubercle-like  areas  broad  and  somewhat  concaved  at  their  summits, 
their  margins  somewhat  strongly  elevated ; space  between  these  areas 
and  above  the  shelf-like  projection  moderately  broad.  Malar  space 
distinctly  longer  than  its  width  at  apex,  fully  one-third  as  long  as  the 
eye.  Clypeus  coarsely,  but  somewhat  sparsely,  punctate.  Third  an- 
tennal segment  longer  than  the  fifth,  the  fifth  longer  than  the  fourth. 

Thorax. — Anterior  part  of  dorsum  covered  with  light  yellowish  pile  ; 
scutellum  similarly  colored  for  the  most  part,  but  often  with  some  black 
pile  on  its  anterior  part  ; a very  broad  black  band  between  the  bases 
of  the  wings ; mesopleura  somewhat  variable,  but  usually  with  their 
upper  halves  light  yellow  and  lower  halves  black  ; metapleura  and 
sides  of  median  segment  with  dark  brown  pile. 

Abdomen. — Dorsum  : three  basal  segments  entirely  covered  with  pile 
of  much  the  same  shade  of  yellow  as  that  on  the  anterior  part  of  the 
dorsum  of  the  thorax  ; segment  four  black,  but  often  with  a few  ferru- 
ginous hairs  on  the  apical  margin ; segments  five  and  six  more  or  less 
ferruginous,  usually  more  or  less  mixed  with  black.  Venter  mostly 
dark  brown.  Hypopygium  with  no  distinct  median  carina. 

Wings. — Subhyaline,  only  slightly  stained  with  brown  ; the  fore  pair 
darkest  in  the  median  and  submedian  and  anterior  portion  of  the  radial 
cells. 
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Legs. — Mostly  dark  brown,  but  with  tips  of  corbicular  fringes  usu- 
ally somewhat  yellowish  ferruginous. 

Worker. — Not  seen. 

Male.  Head. — Face  and  occiput  with  yellow  and  black  pile  mixed. 
Malar  space  between  one-third  and  one-half  as  long  as  the  eye.  Cly- 
peus  pretty  well  covered  up  with  mostly  yellow  pile.  Third,  fourth 
and  apical  antennal  segments  subequal  in  length,  shorter  than  any  of 
the  rest  except  the  pedicel. 

Thorax. — Colored  much  like  that  of  the  females. 

Abdomen. — Dorsum:  first  three  segments  yellow;  segment  four 
black ; segment  five  mostly  black  ; segments  six  and  seven  entirely 
ferruginous.  Venter  with  strong  admixture  of  yellow  hairs. 

Wings. — Clear  hyaline. 

Legs. — Coxae,  trochanters  and  femora  with  considerable  yellow  pile  ; 
hind  tibiae  and  fore,  middle  and  hind  metatarsi  fringed  with  long,  light 
ferruginous  hair. 

Dimensions. — Length:  queen,  19  mm.  to  25  mm.;  male,  16^  mm. 
Spread  of  wings  : queen,  43  mm.  to  47  mm.  ; male,  34|  mm.  Width 
of  abdomen  at  second  segment  : queen,  10  mm.  to  11^  mm. 

Redescribed  from  four  queens  and  one  male. 

Habitat. — I have  only  the  three  following  definite  records 
of  this  species : Hudson  Bay  Country,  Fort  Yukon  (Alaska) 
and  Fort  Cosmos  (Alaska).  It  must  range  through  the 
country  intervening  between  these  points,  but  nothing  defi- 
nite is  known  concerning  its  limits  in  any  direction.  It  is 
certainly  a strictly  Boreal  form  and  it  seems  to  be  rare 
throughout  its  range  of  habitat. 

This  species  is  very  closely  allied  to  B.  kincaidii  Ckll.  and 
apparently  to  B.  kirbyellus  Curtis  also.  It  may  be  readily 
separated  from  the  latter  by  means  of  the  yellow  third  dor- 
sal abdominal  segment  and  the  dark  lower  portions  of  the 
pleura.  The  third  segment  is  more  strongly  and  completely 
yellow  than  in  kincaidii , and  the  yellow  extends  down  onto 
the  mesopleura  farther  than  in  that  species ; furthermore, 
the  apical  abdominal  segments  of  the  female  kincaidii  are 
entirely  black. 

Bombus  (Bombus)  polaris  Curt. 

Bombus  polaris  Curtis,  Descr.  Insects  Cl.  Ross’  Second  Voyage,  1835, 
App.,  p.  63,  n.  7,  9 cf. 

“ Erichson,  Arch.  f.  Naturg.,  II,  P.  I,  1836,  p.  288,  n.  9. 

“ “ Smith,  Catal.  Hymen.  Brit.  Mus.,  II,  1854,  p.  397,  n. 

43,  9. 
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Bombus  Polaris  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  101,  n. 
27,  9 cf. 

“ “ MacLachlan,  Journ.  Linn.  Soc.  Zool.,  XIV,  1877,  p. 

106,  cf. 

“ Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  p.  231,  1879 
(Catal.) . 

“ “ Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  308. 

“ “ Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  540. 

“ nidulans  H.  Friese,  Ann.  du  Mus.  Zool.  de  l’Acad.  Imp.  des 
Sci.  de  St.  Petersbourg,  1904,  Tome  IX,  no.  4. 

“ polaris  H.  Friese,  ibid. 

Types. — Probably  in  the  collection  of  the  British  Museum, 
but  they  may  have  lost  their  identity  as  Col.  Bingham  was 
unable  to  locate  them  definitely  for  me. 

Pile  long  and  fine.  Females  with  head  black.  Dorsum  of  thorax  yel- 
low , with  a broad  black  band  between  the  bases  of  the  wings.  Dorsum  of 
abdomen  with  segments  one  and  two  yellow  ; segment  three  usually  largely 
covered  with  dark  pile , but  with  considerable  yellow  pile  running  across 
the  middle  or  apical  portion  of  the  segment , sometimes  entirely  yellow  ; 
segment  four  sometimes  with  some  black  pile  on  its  basal  portion , but 
usually  covered  entirely  with  ferruginous-yellow  pile  ( of  varying  shade); 
segment  five  entirely  covered  with  ferruginous-yellow  pile  ; segment  six, 
of  the  females , largely  black . but  with  considerable  ferruginous  yellow 
hair , in  the  male  entirely  yellow  ferruginous  ; segment  seven  of  the  male 
entirely  ferruginous-yellow.  Venter  and  legs  ( including  the  corbicular 
fringes)  of  the  females  dark.  Malar  space  rather  long. 

Queen.  Head. — Face,  occiput  and  cheeks  black,  with  at  most  only 
a very  slight  sprinkling  of  light  hairs.  Malar  space  distinctly  longer 
than  its  width  at  apex  ; about  one-third  as  long  as  the  eye.  Clypeus 
rather  smooth  and  shining  on  the  disc,  at  most  only  moderately  punc- 
tate. Third  antennal  segment  distinctly  longer  than  the  fifth,  the  fifth 
distinctly  longer  than  the  fourth. 

Thorax. — Dorsum  covered  with  light  yellow  pile,  except  for  a very 
wide  black  interalar  band  (this  band  being  more  than  one-half  as  wide 
— from  front  to  rear — as  it  is  long — from  wing  base  to  wing  base); 
mesopleura  usually  covered  for  the  most  part  with  dark  brown  or 
black  pile,  but  often  with  the  yellow  pile  extending  down  more  than 
half-way  from  the  dorsum  to  the  bases  of  the  legs  (in  anything  like 
typical  specimens,  however,  never  reaching  the  bases  of  the  legs). 
Metapleura  variable,  sometimes  almost  entirely  dark  and  sometimes 
with  mostly  pale  yellow  pile.  Sides  of  the  median  segment  usually 
with  very  little  or  no  light  pile. 

Abdomen. — Dorsum  : segments  one  and  two  clothed  with  light  yel- 
low pile  ; segment  three  usually  covered  very  largely  with  black  pile, 
but  usually  with  a more  or  less  strong  touch  of  light  yellow  pile  run-  * 
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ning,  in  a very  indefinite  band  (of  varying  width) , across  its  middle  or 
apical  portion  (sometimes  this  segment  is  almost  entirely  black  and 
sometimes  it  has  so  much  yellow  pile  that  only  traces  of  the  black  are 
noticeable) ; segment  four  sometimes  with  some  black  pile  at  its  base, 
but  usually  entirely  covered  with  ferruginous-yellow  pile  ; segment  five 
entirely  covered  with  ferruginous-yellow  pile  ; segment  six  more  or  less 
ferruginous-yellow.  Venter  sparsely  clothed  with  dark  brown  or  black 
pile,  with  very  little  or  no  admixture  of  light  hairs.  Hypopygium 
without  a median  carina. 

Wings. — Subhyaline,  only  very  slightly  stained  with  brown  ; the 
veins  of  the  fore  pair  noticeably  darker  than  their  membranes,  and  their 
general  color  lightest  in  the  region  beyond  the  veins,  often  in  this  por- 
tion being  clear  hyaline. 

Legs. — Coxae,  trochanters,  femora  and  tibiae  bearing  little  or  no  pile 
of  a color  other  than  dark  brown  or  black  ; the  corbicular  fringes  some- 
times slightly  ferruginous  tipped.  The  corbif ular  areas  comparatively 
very  flat. 

Worker. — Much  like  the  queen,  but  with  the  mesopleura  often 
covered  with  light  yellow  pile  nearly  or  quite  to  the  bases  of  the  legs. 

Male  Head. — Face  with  a patch  of  pale  yellow  and  black  hairs 
mixed,  between  and  below  the  bases  of  the  antennae  and  reaching  down 
over  the  clypeus,  but  not  approaching  the  inner  margin  of  the  eye  on 
either  side  ; occiput  with  a triangular  patch  of  pale  yellow  pile  ; cheeks 
mostly  dark.  Malar  space  distinctly  longer  than  its  width  at  apex  ; 
fully  one-third  as  long  as  the  eye.  Clypeus  usually  mostly  covered 
with  pile.  Third  and  fourth  antennal  segments  sebequal  in  length, 
the  fifth  much  longer  than  either. 

Thorax. — Dorsum  covered  with  yellow  pile,  except  for  a wide,  but 
more  or  less  indefinite,  black  interalar  band,  there  being  usually  at 
least  a slight  admixture  of  pale  hairs  with  the  dark  pile ; pleura  light 
or  dark,  according  to  the  specimen. 

Abdomen. — Dorsum  with  coloration  of  pile  much  like  that  of  the 
queen,  but  the  third  segment  sometimes  entirely  yellow  and  the  apical 
segments  always  entirely  covered  with  ferruginous-yellow  pile  (of 
greatly  varying  shade);  some  specimens  with  all  the  first  five  segments 
entirely  covered  with  yellow,  and  the  two  apical  ones  with  light  ferru- 
ginous-yellow pile.  Venter  clothed  with  dark  brown  and  pale  yellow 
pile  quite  evenly  mixed  over  all  the  segments,  but  in  greatly  varying 
proportions  on  different  specimens. 

Wings. — Mostly  hyaline. 

Legs. — Coxae,  trochanters  and  femora,  all  bearing  a considerable 
amount  of  yellow  pile  ; fore  tibiae  mostly  dark  ; middle  tibiae  with  con- 
siderable ferruginous  pile  on  their  hind  sides  ; hind  tibiae  with  outer 
faces  somewhat  convex  and  mostly  bare  on  their  distal  halves,  their 
fringes  long  and  strongly  ferruginous  or  ferruginous-yellow ; hind 
metatarsi  with  rather  long  ferruginous-yellow  hind  fringes. 
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Genitalia. — Outer  spatha  in  general  like  that  of  B.  kirbyellus  (fig. 
123),  but  with  the  hind  margin  almost  straight  instead  of  distinctly  in- 
curved. Inner  spatha  (fig.  165)  with  its  front  margin  arcuate  outward 
and  its  side  margins  deeply  incurved  ; its  apical  portion  tapering  to  a 
blunt  point.  Claspers  (figs.  150  and  158)  long  and  slender;  their 
branches,  as  seen  dorsally,  with  broad  and  somewhat  irregularly 
rounded  apices ; the  volsellae  very  long  and  slender,  with  their  mar- 
gins mostly  even  and  with  their  apical  projections  large,  prominent, 
rounded  and  with  somewhat  serrate  apical  margins ; squamae  with  inner 
lobe  entirely  absent,  the  outer  lobe  being  large  and  elongate,  rounded 
at  the  apex  and  rather  suddenly  narrowed  at  the  base  and  with  both 
its  inner  and  outer  margins  nearly  straight.  Sagittae  but  little  differ- 
ent from  those  of  kirbyellus.  Uncus  very  broad,  though  tapering  to  a 
recurved  apex  of  medium  width  ; with  evenly  outcurved  side  margins. 

Dimensions. — Length:  queen,  16  mm.  to  18  mm.  ; worker,  11  mm. 
to  14  mm.  ; male,  14  mm.  to  16  mm.  Spread  of  wings  : queen,  about 
39  mm.  ; worker,  27  mm.  to  30  mm.  ; male,  about  30  mm.  Width  of 
abdomen  at  second  segment:  queen,  about  10  mm.  ; worker,  6 mm. 
to  7 mm.  ; male,  about  7 mm. 

Redescribed  from  many  queens,  seven  workers  and  five 
males.  All  these  specimens  are  in  the  collection  of  the  Mu- 
seum of  Comparative  Zoology  at  Cambridge,  most  of  them 
having  been  collected  by  J.  D.  Sornborger  and  A.  Stecker. 

Habitat . — The  writer  Jias  records  of  this  Boreal  species  as 
follows:  Labrador  (Rama,  Nain,  Ft.  Chimo  and  Ungava 
Bay)  and  Greenland  (McCormick  Bay).  Dr.  Ashmead  re- 
ported the  species  from  Alaska  (Hym.  of  Alaska,  p.  133), 
but  I consider  that  record  questionable  as  I have  found  no 
specimens  of  what  I consider  to  be  true  polaris,  from  that 
region,  in  the  collection  of  the  United  States  National  Mu- 
seum. I do  not,  however,  think  it  impossible,  or  even  im- 
probable, that  the  species  may  be  present  in  Alaska. 

This  species  appears  to  be  closely  related  to  B.  kirbyellus 
and  B.  arcticus.  From  the  former,  its  females  may  be  sepa- 
rated by  their  shorter  malar  space  and  more  flat  and  even 
surfaced  corbicular  areas  and  its  males  by  their  much  shorter 
malar  space.  The  females  of  arcticus  also  have  a distinctly 
longer  malar  space  than  do  the  females  of  this  species.  The 
female  of  strenuus , which  species  is  apparently  the  closest 
ally  to  polaris  and  resembles  it  quite  strongly  in  coloration, 
may  be  definitely  separated  from  the  female  of  this  species 
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by  the  different  coloration  of  the  third  and  fourth  dorsal 
segments  of  its  abdomen  and  by  its  more  strongly  punctate 
clypeus. 

Specimens  of  this  species  are  rather  somber  in  appearance 
and  without  sharp  contrasts  in  the  coloration  of  their  pile. 
A considerable  portion  of  the  yellow  pile  of  most  specimens 
has  a strong  tendency  to  be  pale  and  lustreless.  The  ferru- 
ginous-yellow pile  on  the  apical  dorsal  abdominal  segments 
varies  greatly  in  shade,  being  sometimes  whitish  and  some- 
times strongly  ferruginous. 

Bombus  (Bombus)  arcticus  Kirby. 

||  Apis  alpina  O.  Fabricius,  Fauna  Gronland,  1780,  p.  199  (Non  Linn6). 
? * Bombus  hyperboreus  Schonherr,  Svensk.  Vet.-Akad.  Handl.,  XXX, 
1899,  p.  57,  9,  T.  3,  F.  2. 

“ arcticus  W.  Kirby,  Anim.  Parry's  First  Voy.,  1821,  Ap- 
pend., p.  216,  9 cT. 

? “ hyperboreus  Dahlbom,  Bombi  Scandin.,  1832,  p.  42,  n. 

19. 

arcticus  Curtis,  Desc.  Insects  Cl.  Ross’  Second  Voy.,  1834, 
App.,  p.  64,  n.  8,  9 d’1. 

“ Erichson,  Arch.  £.  Naturg.,  II,  P.  1,  1836,  p.  288, 
n.  10,  9 tf. 

? “ hyperboreus  Zetterstedt,  Insect.  Lappon.,  I,  1838,  p.  475, 

n.  11,  9 . 

? “ “ Nylander,  Notis.  Saellsk.  Faun,  and  FI.  Fenn. 

Forh.,  I,  1848  (Adnot.),  p.  230,  n.  8. 
groenlandicus  (Westermann)  Smith,  Catal.  Hymen.  Brit. 
Mus.,  II,  1854,  p.  393,  n.  23,  9. 

“ hyperboreus  Schiodte,  Etzel’s  Gronland,  p.  611. 

“ arcticus  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  95, 
n.  13,  9 <?. 

groenlandicus  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p. 
97,  n.  16,  9 . 

hyperboreus  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p. 
108. 

? “ “ Thomson,  Opusc.  Entom.,  P.  2,  1870,  p.  256, 

n.  14,  9 <?. 

? * “ “ Thomson,  Hymen.  Scandin.,  II,  1872,  p.  34, 

n.  12,  9 8 tf. 

arcticus  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p. 
230  (Catal.), 

“ groenlandicus  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII, 
1879,  p.  230  (Catal.). 
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? ? Bombus  hyperboreus  F.  Moravitz,  Bull.  Ac.  Sci.  St.  Petersbourg, 

XXVII,  1881,  231,  n.  16,  9 <?. 

? “ “ Schmiedeknecht,  Apid.  Europ.,I,  P.  4,  1882, 

p.  276,  9 8 , 290,  c?,  and  307,  n.  6,  9 Sc?. 

“ Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  308 
(Catal.) . 

“ Fox,  Proc.  Ac.  Nat.  Sci.  Phila.,  1892,  p.  135. 
? “ “ Aurivillius,  Bih.  Svensk.  Vet. — Akad.Handl., 

XV,  1890,  P.  4,  p.  27. 

? “ “ Friese  and  Wagner,  Zoolog.  Jahrb.  Suppl.  7, 

Fetsch.  Weismann,  1904,  T.  30,  F.  1,  9 . 

Cockerell,  Can.  Ent.,  XLI,  Jan.,  1909,  p.  37. 
? “ “ H.  Friese,  Ann.  du  Mus.  Zool.  de  l’Acad. 

Imp.  des  Sci.  de  St.  Petersb.,  1904,  Tome 
? “ “ IX,  n.  4. 

“ arcticus  H.  Friese,  ibid. 

Types. — Probably  in  the  collection  of  the  British  Museum, 
but  their  identity  may  be  lost  as  Col.  Bingham  was  unable 
to  locate  them  definitely  for  me. 

Head  black  ; anterior  part  of  dorsum  of  thorax  and  scutellum  covered 
with  light  yellow  pile  ; pleura  dark  and  a broad  black  inter  alar  band 
present ; dorsum  of  abdomen  typically  with  the  two  basal  segments  yel- 
low and  the  remainder  black.  Malar  space  long.  Pile  long  and  fine. 

Queen.  Head. — Elongate  triangular  in  outline  and  bearing  only 
black  pile  ; labrum  as  in  B.  affinis  9 ; malar  space  about  one-half  as 
long  as  the  eye  ; clypeus  moderately  punctate  over  its  entire  surface  ; 
fifth  antennal  segment  about  equalling  the  third  in  length,  fourth  seg- 
ment shorter. 

Thorax. — Anterior  part  of  dorsum  and  scutellum  covered  with  pale 
yellow  pile ; pleura,  except  for  a little  just  below  the  bases  of  the  wings, 
bearing  dark  pile ; a broad  and  distinct  black  band  between  the  bases 
of  the  wings. 

Abdomen. — First  two  dorsal  segments  covered  with  pale  yellow  pile, 
the  remaining  dorsal  segments  black ; venter  black.  Hypopygium 
without  median  carina. 

Wings. — Strongly  stained  with  brown,  a trifle  lighter  than  those  of 
the  queen  of  B.  perplexus  Cress. 

Legs. — Coxae,  trochanters,  femora,  fore  and  middle  tibiae  and  corbi- 
cular  fringes  black. 

Worker. — Much  like  the  queen  in  all  respects  except  size. 

Male.  Head. — Face  and  sides  behind  the  eyes  black  ; occiput  largely 
covered  with  pale  yellow  pile.  Malar  space  fully  one-half  the  length 
of  the  eye.  Fifth  antennal  segment  much  longer  than  either  the  third 
or  the  fourth,  these  two  segments  being  subequal ; apical  segment  the 
shortest  of  all  except  the  pedicel. 
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Thorax. — Black  band  between  the  bases  of  the  wings  rather  indefi- 
nite ; pleura,  except  a little  just  below  and  in  front  of  the  bases  of  the 
wings,  black ; scutellum  well  covered  with  pale  yellow  pile. 

Abdomen. — Coloration  like  that  of  abdomen  of  queen. 

Legs. — Coxae,  trochanters,  femora,  and  tibiae  black.  Hind  tibiae  and 
metatarsi  fringed  behind  with  long  hairs. 

Dimensions. — Length:  queen,  26  mm.  ; worker,  18  mm.  ; male,  21 
mm.  Spread  of  wings  of  queen,  43  mm. 

Redescribed  from  two  queens,  one  worker  and  one  male. 

Habitat. — Greenland  and  Arctic  Canada.  I have  records  of 
its  capture  at  Godhaven  and  Disco  in  Greenland.  The  type 
specimens  were  taken  in  Boothia  Felix  (Arctic  Canada).  It 
seems  not  improbable  that  this  is  the  same  species  which  is 
present  in  the  northern  regions  of  Europe  and  Asia  and  is 
known  as  B.  hyperboreus  Schonherr.  F.  Morawitz,  however, 
in  describing  what  he  took  to  be  this  European  and  Asiatic 
species  described  the  queen  as  having  the  malar  space  about 
as  long  as  its  breadth  at  the  apex. 

I have  seen  a Schmitt  box  full  of  specimens  of  this  species 
in  the  collection  of  the  American  Entomological  Society. 
Unfortunately,  when  examining  the  types  in  that  collection,  I 
did  not  have  the  time  to  examine  these  specimens  carefully 
and  note  their  places  of  capture.  It  was  at  once  evident  to 
me,  however,  that  this  species  is  quite  a variable  one  in  its 
coloration,  particularly  on  the  abdomen,  which  often  has  a 
very  strong  admixture  of  pale  yellow  pile  on  its  apical  two- 
thirds. 

THE  PRATORUM  GROUP. 

“The  group  of  B.  pratorum  L.,”  Radoszkowski,  Bull.  Soc. 
Natural.  Moscou,  XLIX,  P.  I,  1884,  p.  59. 

Type . — Bombus  pratorum  Linnaeus. 

Characters  of  the  Group. 

Females. — Pile  medium  to  long,  of  variable  texture  ; head 
somewhat  variable,  but  in  most  species  distinctly  triangular 
in  outline ; malar  space  usually  of  fully  average  length  ; man- 
dibles distinctly  three-toothed  and  usually  with  a more  of  less 
distinct  straightening  or  incurving  of  the  lower  apical  mar- 
gin, suggestive  of  a fourth. 
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Males. — Antennae  of  not  more  than  average  length  for 
Bombus  male  ; posterior  tibiae  fringed  with  long  hairs  on 
anterior  and  posterior  borders,  forming  more  or  less  strong 
corbiculae  ; hind  metatarsi  with  posterior  fringe  variable, 
never  very  short  and  in  most  species  rather  long. 

Genitalia. — Claspers  appearing  rather  slender  and  weak ; 
the  apex  of  each  branch  as  seen  from  above  broadly  rounded, 
its  inner  side,  in  most  cases,  more  or  less  pointed  and  passing 
the  inner  margin  of  the  volsella  (figs.  64,  65,  69,  72  and  74); 
volsella  long  and  slender,  usually  of  about  the  same  width 
throughout,  except  at  the  base,  where  it  is,  inmost  cases,  rather 
suddenly  wider  ; squama  triangular  in  outline,  the  inner  lobe 
being  vestigial  or  absent ; sagitta  with  a long,  rather  slender 
shaft,  having  a prominent  tooth-like  projection  on  its  lower 
side  at  about  the  middle,  and  a sickle-shaped  head,  the  plane 
of  the  sickle  being  about  at  right  angles  with  the  shaft  with 
its  tip  directed  ventrally. 

Bombus  (Bombus)  bimaculatus  Cress. 

Bombus  bimaculatus  Cresson,  Proc.  Entom.  Soc.  Phila.,  II,  1863,  p. 
92,  n.  6,  d\ 

“ Packard,  Proc.  Essex  Instit.,  IV,  1864,  p.  117,  cf. 

“ ridingsii  Cresson,  Proc.  Acad.  Nat.  Sc.  Phila.,  1878,  p.  182, 
9 S. 

“ bimaculatus  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p. 
230  (Catal.) . 

“ ridingsii  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p.  230 
(Catal.) . 

“ bimaculatus  Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  307 
(Catal.). 

“ ridingsii  Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  308 

(Catal.). 

“ bimaculatus  Dalla  Torre,  Cat.  Hymen.,  X,  1896,  p.  512 

(Catal.). 

“ separatus  Dalla  Torre,  Cat.  Hymen.,  X,  1896,  p.  546  (pars.) 
(Catal.). 

“ Robertson,  Trans.  Amer.  Ent.  Soc.,  XXIX,  1903, 
pp.  177  and  178,  9 cf. 

“ bimaculatus  Howard,  Insect  Book,  1904,  Plate  II,  fig.  4,  d’1, 
fig.  8,  9 . 

“ ridingsii  Swenk,  Ent.  News,  XVIII,  July,  1907,  p.  296,  n.  5. 
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Types. — Described  from  a single  aberrant  male  from  Con- 
necticut which  I have  not  located.  There  are,  however,  three 
males,  labelled  by  Cresson  and  giving  his  idea  of  the  spe- 
cies, in  the  collection  of  the  American  Entomological  Society. 
The  queen  and  worker  types  (described  as  ridingsii  by  Cres- 
son) are  also  in  this  collection. 

Pile  of  medium  length  and  rather  coarse . Head  black  for  most  part ; 
occiput  bearing  a patch  of  yellow  pile  ; thorax , except  disc  of  dorsum , 
covered  with  yellow  pile  ; abdomen  with  basal  segment  and  basal  middle 
of  second  segment  of  dorsum  covered  with  yellow  pile,  the  remainder 
usually  black.  Malar  space  rather  long . 

Queen.  Head  — Elongate  triangular  in  form  ; occiput  bearing  a tri- 
angular patch  of  yellow  pile,  sometimes  pure,  sometimes  with  a very 
strong  admixture  of  black  hairs  ; remaining  portions  of  head  bearing 
black  pile  only.  Labrum  (fig.  114)  much  as  in  B.  affinis,  but  with  the 
tubercle-like  areas  rather  broadly  rounded  over,  without  sharply  ele- 
vated margins  and  not  very  much  excavated  at  the  summit,  also  with 
shelf-like  projection  connecting  them  rather  narrow  and  weak  ; trans- 
lucent areas  very  large,  easily  visible  to  the  naked  eye.  Malar  space 
distinctly  longer  than  its  width  at  the  apex,  slightly  more  than  one- 
quarter  as  long  as  the  eye  ; clypeus  sparsely  punctate,  shining  ; third 
antennal  segment  distinctly  longer  than  the  fifth  and  the  fifth  distinctly 
longer  than  the  fourth. 

Thorax. — Dorsum  covered  for  the  most  part  with  yellow  pile,  disc 
naked,  impunctate  and  shining,  the  surrounding  pile  with  a more  or 
less  strong  admixture  of  black  hairs  sometimes  slightly  suggestive  of  a 
black  interalar  band.  Pleura  bearing  yellow  pile  nearly  to,  in  many  speci- 
mens quite  to,  the  basesof  the  legs ; sides  of  median  segment  usually  bear- 
ing yellow  pile,  but  in  some  specimens  with  almost  entirely  black  pile. 

Abdomen. — Dorsum  with  basal  segment  bearing  only  yellow  pile  ; 
second  segment  with  a basal  middle  patch  of  yellow  pile  of  varying 
size,  sometimes  a mere  strip  and  sometimes  reaching  back  nearly  to 
the  apical  margin  of  the  segment,  the  remainder  of  the  segment  covered 
with  black  pile ; the  remaining  segments  bearing  only  black  pile. 
Venter  rather  sparsely  clothed  with  dark  hair.  Hypopygium  without 
median  carina. 

Wings — Strongly  but  not  deeply  stained  with  brown  ; fore  wings 
darkest  at  the  median  and  submedian  cells  and  at  the  anterior  and 
apical  portions  of  the  radial  cell  and  in  the  broad  apical  area  beyond 
the  region  of  the  veins. 

Legs. — Coxae,  trochanters  and  femora  bearing  black  pile,  rarely 
with  a very  slight  sprinkling  of  yellow  hairs  ; anterior  and  middle 
tibiae  and  corbicular  fringes  black.  Posterior  metatarsi  bearing  only 
very  short  hair,  spines  and  pubescence. 
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Worker . — In  general  much  like  the  queen.  Yellow  pile  of  pleura 
usually  reaching  the  bases  of  the  legs  ; yellow  patch  on  basal  middle 
of  second  abdominal  segment  in  many  specimens  reaching  the  apical 
margin  of  the  segment ; sides  of  median  segment  seldom,  if  ever,  with 
anything  but  yellow  pile. 

Head.  Male. — Triangular  in  outline,  as  viewed  from  in  front. 
Face,  above  and  below  the  bases  of  the  antennae,  bearing  yellow  pile 
with  a more  or  less  strong  admixture  of  black  hairs,  the  black  being 
predominant  on  many  specimens  ; occiput  with  yellow  patch  usually 
having  no  admixture  of  black  hairs ; sides  of  head  behind  the  eyes 
usually  with  a considerable  amount  of  light  pile,  but  in  some  specimens 
with  black  hair  only ; pile  around  upper  ends  of  eyes  always  black. 
Labrum  not  tuberculate,  broadly,  but  not  deeply,  and  transversely 
concave  in  front  of  the  middle.  Malar  space  not  more  than  one-fourth 
as  long  as  the  eye  ; clypeus  pretty  well  covered  up  with  pile  ; fifth  an- 
tennal segment  distinctly  longer  than  either  the  third  or  the  fourth, 
the  third  somewhat  longer  than  the  fourth. 

Thorax. — Coloration  of  pile  about  as  in  worker,  but  yellow  of  pleura 
always  reaching  bases  of  legs ; median  segment  never  with  black  pile 
on  the  sides  ; disc  of  dorsum  in  majority  of  specimens  with  no  ad- 
mixture of  black  hairs. 

Abdomen. — Dorsum  much  as  in  worker  but  with  even  a greater  ten- 
dency on  the  part  of  the  patch  of  yellow  on  the  basal  middle  of  the 
second  segment  to  reach  the  apical  margin  of  the  segment  ; many  speci- 
mens with  the  yellow  not  only  reaching  the  apical  margin  of  the  second 
segment,  but  also  extending  outward  on  each  side  along  that  margin 
and  finally  even  reaching  the  extreme  side  margins,  leaving  only  two 
spots  or  patches  of  black  pile  on  the  segment  and  thus  justifying  the 
name  bimaculatus  for  the  species  ; remainder  of  dorsum  as  a rule  bear- 
ing only  black  pile.  Venter  usually  with  some  black  hair,  especially 
toward  the  base,  but  for  the  most  part  clothed  with  light  pile. 

Genitalia. — Outer  spatha  about  one-third  as  long  (along  the  middle 
line  from  anterior  to  posterior  border)  as  it  is  wide  (from  anterior  pro- 
jection to  anterior  projection) ; anterior  border  broadly  incurved  or 
broadly  v-shaped  ; posterior  border  rather  irregular,  distinctly  and 
widely  incurved  at  apical  middle ; ventral  surface  with  a somewhat 
scattering  tuft  of  rather  short  hairs  on  each  side  near  the  posterior 
margin,  these  two  tufts  being  placed  on  somewhat  elevated  areas  and 
with  scattering  hairs  between  them  on  a broadly  forward  curved  area ; 
general  appearance  somewhat  like  that  of  B.  vagans  Smith  (fig.  131). 
Inner  spatha  broadly  bifid  at  the  apex  and  with  apical  portion  of  the 
ventral  surface  rather  thickly  covered  with  hair ; general  appearance 
about  like  that  of  B.  separates  (fig.  127).  Claspers  about  like  those  of 
B.fernaldi  (figs.  74  and  110). 

Wings. — A trifle  lighter  than  those  of  the  queen. 
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Legs . — Coxae,  trochanters  and  femora  all  bearing  a considerable 
amount  of  yellow  pile  ; anterior  sides  of  anterior  femora  and  posterior 
sides  of  middle  and  hind  femora  and  apical  portions  of  all  the  femora 
mostly  with  black  pile  ; fore  and  middle  tibiae  for  most  part  black,  but 
often  with  a few  hairs  of  a distinctly  ferruginous  tinge  on  the  outer  side 
near  the  tip  ; a large  part  of  the  short  hair  on  the  fore  and  middle 
metatarsi  with  a distinctly  ferruginous  tinge.  Posterior  tibiae  with 
outer  faces  flat  or  slightly  convex  and  without  any  very  definitely  bare 
areas  ; anterior  borders  with  short  fringes  and  posterior  borders  with 
rather  long  ones,  thus  forming  distinct  but  weak  corbiculae.  Poste- 
rior metatarsi  bearing,  for  most  part,  only  short  spines  and  pubescence 
but  with  posterior  borders  bearing  fringes  of  rather  long  hairs,  these 
hairs  and  the  posterior  fringes  of  the  posterior  tibiae  usually  more  or 
less  strongly  ferruginous. 

Dimensions. — Length : queens,  15  mm.  to  21  mm.  ; workers,  8 mm. 
to  15  mm.  ; males,  9.  mm.  to  15  mm.  Spread  of  fore  wings : queens, 
33  mm.  to  42  mm.  ; workers,  23  mm.  to  33  mm.  ; males,  24  mm.  to  32 
mm.  Width  of  abdomen  at  second  segment : queens,  9 mm.  to  11 
mm.  ; workers,  5 mm.  to  9 mm.  ; males,  5 mm.  to  8 mm. 

Redescribed  from  numerous  queens  (two  of  them  homo- 
types of  the  queen  ridingsii  Cress.),  17  workers  (two  of  them 
homotypes  of  ridingsii ) and  nine  males. 

Habitat. — Very  rare  in  southeastern  Canada,  ranging  south- 
ward through  the  New  England  and  Middle  Atlantic  States 
into  Georgia  and  Alabama  and  westward  as  far  as  into  east- 
ern Nebraska.  My  most  western  records  are  Southbend, 
Nebraska  and  Louisiana.  The  species  is  probably  yet  to  be 
reported  from  the  eastern  portions  of  Texas,  Oklahoma, 
Kansas  and  the  Dakotas.  It  is  very  doubtful  if  it  is  present 
in  Florida,  southern  Louisiana,  or  the  northern  parts  of 
Minnesota,  Michigan  or  Maine.  In  no  part  of  its  habitat  does 
it  seem  to  be  one  of  the  more  common  species.  It  appears 
to  reach  its  greatest  abundance  in  Pennsylvania,  Ohio,  West 
Virginia  and  Maryland  and  is  apparently  confined  mainly  to 
the  eastern  portion  of  the  Transition  and  Upper  and  Lower 
Austral  Zones. 

Nests. — I have  found  but  a single  nest  of  this  species.  It 
was  located  on  the  surface  of  the  ground,  among  the  bases 
of  saplings,  in  a thicket  of  alders  in  Bernardston,  Massa- 
chusetts. The  nest  was  made  up  of  dried  grass  in  the  usual 
way  and  contained  six  queens,  ten  workers  and  nine  males, 
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besides  a considerable  number  of  cells  with  partially  devel- 
oped larvae.  The  nest  was  taken  July  15, 1904.  The  workers 
of  this  species  are  very  waspish  and,  next  to  those  of  B. 
vagans  F.  Sm.,  are  the  most  ready  to  use  their  stings  of  all 
those  with  which  I have  had  any  experience. 

This  species  has  its  closest  ally  in  B.  impatiens. 

The  males  of  this  species  occasionally  sport  by  having  one 
or  more  of  the  apical  segments  of  the  abdomen  partially  or 
wholly  covered  with  yellow  pile  as  in  the  case  of  the  type 
male,  which  had  the  fourth  segment  covered  with  black  and 
yellow  pile  mixed.  This  sporting  tendency  of  the  males  is 
paralleled  in  the  queens  as  I have  already  shown  under  the 
topic  “ Freak  Specimens.” 

Bombus  (Bombus)  impatiens  Cress. 

? Apis  griseo-collis  De  Geer,  Mem.  Ins.,  Ill,  1773,  p.  576,  PI.  28,  figs. 
13-14. 

Olivier,  Encycl.  Meth.  Ins.,  IV,  1789,  p.  64. 

“ virginicus  Olivier,  Encycl.  Meth.  Ins.,  IV,  1789,  p.  66. 

Bombus  virginicus  Fabricius,  Syst.  Piez.,  1804,  p.  346. 

Bremus  “ Jurine,  Nouv.  Meth.  class.  Hymen.,  1807,  p.  260, 

$ . 

? Bombus  impatiens  Harris,  Catal.  Insects  Mass.,  1835,  p.  70  (nom. 
nud.) . 

“ virginicus  Harris,  Catal.  Insects  Mass.,  1835,  p.  70  (Catal.). 

St.  Fargo,  Hymenopteres,  I,  1836,  p.  470. 

Kirby,  Faun.  Bor.-Amer.,  IV,  1837,  p.  274. 

Smith,  Brit.  Mus.  Cat.  Hym.,  II,  1854,  p.  398. 

“ “ Greene,  Ann.  Lyc.  Nat.  Hist.  N.  Y.,  VII,  1860, 

p.  170. 

Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  87, 
9 8 (not  the  cf). 

“ impatiens  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  90, 
n.  2,  c?. 

“ virginicus  Cresson,  Proc.  Ent.  Soc.  Phila.,  1863,  p.  166, 
9 U c?. 

“ Putnam,  Proc.  Essex  Instit.,  IV,  1864,  p.  101. 

Packard,  Proc.  Essex  Instit.,  IV,  1864,  p.  113, 
9 S d\ 

“ Cresson,  Proc.  Davenp.  Acad.  Nat.  Sci.,  I,  1876, 

p.  210. 

Bethune.  (Reprint,  W.  Kirby’s  Faun.  Bor.- 
Amer.),  Can.  Ent.,  X,  1878,  p.  118. 
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Bombus  virginicus  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p. 
230.  (Catal.) . 

“ “ Riley,  Am.  Ent.,  Ill,  880,  p.  107,  9 . 

“ “ Bowles,  Ann.  Rep’t  Ent.  Soc.  Ont.,  1880,  p.  33. 

“ “ McCook,  Tenants  of  an  Old  Farm,  1885,  pp.  153 

to  173,  figs.  51,  53  and  55. 

“ “ Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  308. 

“ “ Ant.  Handlirsch,  Ann.  naturh.  Hofmus.  Wien., 

Ill,  1888,  p.  228  ; T.  10,  F.  9. 

“ “ Provancher,  Addit.  Faun.  Canada.  Hymen.,  1888, 

p.  338,  n.  5,  9 U (not  the  cT). 

? Psithyrus  insularis  Provancher,  Addit.  Faun.  Canada.  Hymen.,  1888, 
p.  342,  d’1  (not  the  9 ). 

Bombus  virginicus  Howard,  Insect  Life,  III,  1891,  p.  431 

“ “ Smith,  Economic  Entomology,  1896,  fig.  473  d,  9. 

“ “ Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  563. 

“ “ Titus,  Can.  Ent.,  XXXIV,  1902,  pp.  37  and  44. 

“ “ Robertson,  Trans.  Amer.  Ent.  Soc.,  XXIX,  1903, 

pp.  177  and  178. 

“ morrisonii  Howard,  Insect  Book,  1904,  Plate  3,  fig.  37. 

“ virginicus  Smith,  Economic  Entomology,  1906,  fig.  473  d.  9 . 

“ “ Swenk,  Ent.  News,  XVIII,  July,  1907,  p.  296, 

No.  4. 

“ sp.  Hunter,  Elements  of  Biology,  1907,  p.  37,  figs,  a and  c, 
9 d\ 

“ virginicus  McCook,  Nature’s  Craftsmen,  1907,  p.  159,  fig. 

“ impatiens  Fletcher  and  Gibson,  Can.  Ent.  Rec.  (Ann.  Rep’t 
Ent.  Soc.  Ont.),  1907,  p.  16. 

“ virginicus  Fletcher  and  Gibson,  Can.  Ent.  Rec.  (Ann. 

Rep’t  Ent.  Soc.  Ont.),  1908,  p.  111. 

Type. — Cresson  made  his  description  of  impatiens  from  a 
single  male  “in  the  collection  of  Mr.  Norton”  which  “was 
compared  with  specimens  so  named  in  the  Harris  collection.” 
I have  been  unable  to  find  any  specimen  of  Bombus , labelled 
“ impatiens ,”  in  the  collection  of  the  American  Entomologi- 
cal Society  and  I am  therefore  ignorant  of  the  whereabouts 
of  Cresson’s  type.  Specimens  of  several  distinct  species  in 
the  Harris  collection  are  labelled  “ impatiens .”  I have  been 
obliged,  therefore,  to  rely  largely  on  Cresson’s  description 
for  the  determination  of  his  species.  Cresson,  however, 
described  this  species  later  under  the  name  virginicus , as  the 
synonomy  above  shows,  and  after  this  later  description  he 
says,  “To  the  list  of  synonyms  of  this  species”  (viz.,  vir- 
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ginicus)  “ add  Bombus  impatiens  Harris,  Cat.  Ins.  Mass. 
Second  edition,  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  p.  90, 
dV*  The  collection  of  the  American  Entomological  Society 
contains  a series  of  specimens  determined  as  B.  virginicus 
by  Cresson. 

Pile  rather  short  and  coarse . The  dorsum  of  the  thorax  and  the 
pleura  to  the  bases  of  the  legs  covered  with  yellow  pile.  Dorsum  of  ab- 
domen with  the  first  segment  yellow  and  the  rest  black.  Malar  space  of 
females  rather  short  and  their  corbicular  fringes  black 

Queen.  Head. — Broad  and  somewhat  rounded.  Face  entirely  black 
or  with  a sprinkling  of  yellow  hairs  about  the  bases  of  the  antennae  ; 
occiput  with  a triangular  patch  of  yellow  pile,  but  very  often  with  a 
more  or  less  strong  admixture  of  black  hairs  ; cheeks  black.  Labrum 
with  tubercle-like  areas  well  separated,  their  margins  rather  sharply 
elevated  and  summits  deeply  concaved ; the  region  between  these 
areas  and  above  the  shelf-like  projection  deeply  excavated  ; shelf-like 
projection  wide  and  prominent ; translucent  areas  faintly  visible  to  the 
naked  eye.  Malar  space  somewhat  shorter  than  its  width  at  the  apex; 
about  one-sixth  as  long  as  the  eye.  Clypeus  rather  finely  and  unevenly 
punctate  over  the  disc.  Flagellum  of  antenna  about  twice  as  long  as 
the  scape  ; the  third  antennal  segment  longer  than  the  fifth,  the  fifth 
longer  than  the  fourth. 

Thorax. — A narrow  linear  space  on  the  disc  bare  and  smooth,  the 
dorsum  otherwise,  and  the  mesopleura  to  the  bases,  of  the  legs,  covered 
with  yellow  pile,  there  being  an  admixture  of  black  hairs  on  the  dor- 
sum between  the  bases  of  the  wings,  giving  this  region  a somewhat 
shaded  appearance ; metapleura  with  yellow  pile,  except  on  their  lower 
parts ; sides  of  median  segment  bearing  yellow  pile,  but  very  often 
with  black  hair  more  or  less  strongly  admixed. 

Abdomen. — Dorsum  with  segment  one  covered  with  yellow  pile,  the 
remaining  segments  entirely  black. 

Wings. — Somewhat  stained  with  brown  ; the  hind  pair  subhyaline  ; 
the  fore  pair  mostly  subhyaline  except  in  the  region  beyond  the  veins, 
this  portion  being  distinctly  brown. 

Legs. — Black,  often  with  touches  of  yellow  pile  on  the  trochanters 
or  on  the  bases  of  the  femora. 

Worker — Much  like  the  queen  ; head  sometimes  entirely  black. 

Male.  Head. — Broad  and  rounded.  Face  with  clypeus  mostly  bear- 
ing pure  yellow  pile,  sometimes  with  black  hairs  admixed  and  with 
black  and  yellow  hair  mixed  about  the  bases  of  the  antennae  ; occiput 
usually  with  a triangular  patch  of  pure  yellow  pile,  but  sometimes 
with  black  hairs  admixed  ; ventro-lateral  portions  of  head  with  con- 
siderable yellow  pile,  this  usually  not  connecting  with  the  yellow  on 
the  occiput.  Malar  space  about  as  long  as  its  width  at  apex,  about 
one-fifth  as  long  as  the  eye.  Clypeus  mostly  covered  up  with  pile. 
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Flagellum  of  antenna  about  three  times  as  long  as  the  scape  ; third  and 
fourth  antennal  segments  subequal  in  length,  the  fifth  considerably 
longer  than  either. 

Thorax. — Coloration  of  pile  much  as  in  females,  the  lower  portions 
of  the  metapleura  with  yellow  pile  and  the  sides  of  the  median  segment 
without  any  noticeable  admixture  of  dark  pile  with  the  yellow. 

Abdomen. — Dorsum  colored  as  in  the  females.  Venter  variable, 
sometimes  mostly  dark  and  sometimes  mostly  clothed  with  pale  yellow 
hair. 

Genitalia. — Outer  spatha  much  like  that  of  B . vagans  (fig.  131),  but 
the  posterior  margin  straight  or  somewhat  incurved  and  the  side  mar- 
gins somewhat  broadly  rounded.  Inner  spatha  (fig.  133)  quite  vari- 
able, the  median  projection  of  its  anterior  margin  heavily  chitinized 
and  widely  and  deeply  emarginate  in  the  middle ; the  posterior  mar- 
gin sometimes  straight,  as  in  the  figure,  and  sometimes  deeply  indented 
so  as  to  make  the  apex  of  the  spatha  strongly  bilobate,  the  lobes  hav- 
ing rather  acute  tips  ; a small  rounded  fenestra  usually  present  on  each 
side  of  the  middle  line  at  some  distance  behind  the  center.  Claspers 
(figs.  62  and  72)  with  volsellae  noticeably  widened  somewhat  beyond 
the  middle  ; each  squama  with  a very  prominent  shelf-like  projection 
on  its  lower  and  inner  side,  the  margin  of  this  projection  passing  the 
inner  margin  of  the  squama  ; the  branches  very  strongly  widened  at 
the  end  as  seen  from  above.  Sagittae  much  as  in  vagans. 

Wings. — Much  like  those  of  the  worker. 

Legs. — Coxae,  trochanters  and  femora  usually  with  considerable  yel- 
low pile,  but  sometimes  the  coxae  and  sometimes  the  femora  entirely 
dark  ; fore  and  middle  tibiae  sometimes  entirely  dark  but  often  with 
some  ferruginous  hair  on  their  sides  ; hind  tibiae  with  outer  faces  some- 
what convex  and  naked,  except  for  a very  sparse  scattering  of  hairs ; 
corbicular  fringes  mostly  dark,  but  the  hind  ones  often  tinged  more  or 
less  with  ferruginous  ; posterior  metatarsi  with  rather  long  hind  fringes, 
these  fringes  being  mostly  dark,  but  usually  tinged  more  or  less  with 
ferruginous. 

Dimensions. — Length:  queen,  16  mm.  to  20  mm.;  worker,  9 mm. 
to  15  mm.  ; male,  11  mm.  to  15  mm.  Spread  of  wings  : queen,  37 
mm.  to  40  mm.  ; worker,  20  mm.  to  32  mm.  ; male,  22  mm.  to  30  mm. 
Width  of  abdomen  at  second  segment:  queen,  9 mm.  to  11  mm.; 
worker,  4£  mm.  to  8 mm.  ; male,  5 mm.  to  7 mm. 

Redescribed  from  many  specimens  of  each  caste. 

Habitat. — This  species  ranges  throughout  the  entire  east- 
ern United  States,  except  probably  such  Boreal  regions  as 
northern  Maine,  northern  Michigan  and  the  higher  altitudes 
of  the  mountain  ranges.  It  also  ranges  through  southern 
Ontario,  my  most  northern  record  being  Ottawa.  Bowles 
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has  recorded  it  from  Montreal  in  Quebec.  My  most  western 
records  are  Logansport,  Louisiana  and  Lincoln,  Nebraska. 
These  records  seem  to  mark  about  the  western  limits  of  the 
species  as  Mr.  Swenk  (Ent.  News,  July,  1907,  page  296) 
reports  it  from  eastern  Nebraska  only,  but  it  may  possibly 
range  as  far  west  as  the  eastern  slopes  of  the  Rocky  Moun- 
tains. It  seems  to  be  confined  pretty  strictly  to  the  Transi- 
tion and  Upper  and  Lower  Austral  Zones,  though  it  runs 
over  into  the  Tropical  Region  somewhat  in  southern  Florida. 
It  is  a common  species  throughout  the  greater  portion  of  its 
habitat.  I have  no  records  from  Texas,  Oklahoma,  Kansas 
or  the  Dakotas,  but  it  seems  probable  that  the  species  is 
present  in  at  least  the  eastern  parts  of  those  states. 

Nests. — I have  taken  several  nests  of  this  species  and  have 
known  of  their  being  taken  by  others  and,  as  far  as  I have 
been  able  to  ascertain,  they  are  invariably  subterranean  and 
the  colonies  often  consist  of  a very  large  number  of  indi- 
viduals. The  largest  Bombus  colony  which  I have  ever  taken 
belonged  to  this  species,  and  was  taken  at  Amherst,  Mass., 
August  31,  1904.  It  contained  three  hundred  and  forty  indi- 
viduals, of  which  four  were  queens  and  fifteen  were  males. 
This  nest  was  made  of  old  grass  and  was  located  in  an  old 
mouse  burrow  two  and  one-half  feet  below  the  surface  of  the 
ground.  It  was  very  loosely  constructed,  the  comb  even  not 
hanging  together  well  when  removed  from  the  nest ; in  fact, 
the  majority  of  the  cells  seemed  to  be  entirely  separate  one 
from  another.  Of  the  three  hundred  and  thirty  unbroken 
cells  found  in  the  nest,  one  hundred  and  fifty-four  were 
queen  cells  and  the  majority  of  the  young  inside  them  were 
still  in  the  larval  state.  The  queen  cells  were  more  or  less 
foot-ball  shaped  and  averaged  about  eighteen  millimeters  in 
length.  The  remaining  cells  varied  considerably  in  size, 
being  on  the  average  a little  more  than  one-half  as  long  as 
the  queen  cells. 

B.  bimaculatus  Cress,  is  by  far  the  closest  ally  of  this  spe- 
cies. The  females  of  these  two  species  can  always  be  readily 
separated  by  the  difference  in  the  length  of  their  malar 
spaces  and  by  the  difference  in  the  coloration  of  the  pile  on 
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the  basal  middle  of  their  second  dorsal  abdominal  segments. 
The  males  can  also  be  easily  distinguished  by  the  latter 
character. 

This  species  is  quite  generally  known  as  B.  virginicus 
(Olivier),  but  this  name  cannot  be  correctly  used  for  it  as 
I will  here  endeavor  to  show.  In  1770,  Drury  described  and 
figured  (Illust.  Ins.,  I,  p.  96,  PI.  43,  fig.  1)  a species,  without 
name,  which,  as  the  figure  and  description  plainly  show,  was 
our  common  Xylocopa.  Linnaeus,  in  his  “ Mantissa  Plan- 
tarum,”  published  during  the  following  year,  gave  the  name 
Apis  virginica  to  Drury’s  species.  The  following  descrip- 
tions of  Apis  virginica  down  to  Olivier’s,  as  Cresson  has 
shown  (Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  89)  are  mere 
copies  and  quotations  of  these  descriptions,  the  authors  not 
having  seen  the  insect.  Hence,  all  these  descriptions  must 
be  referred  to  the  synonomy  of  Xylocopa  virginica.  Olivier’s 
description  of  Apis  virginica , however,  appears  to  refer  dis- 
tinctly to  this  species  of  Bombus.  Therefore,  we  see  that 
two  distinct  species  of  insects  have  borne  the  name  Apis 
virginica.  If  we  apply  the  rule  “ once  a homonym,  always 
a homonym,”  it  will  be  seen  at  once  that  the  name  virgini- 
cus, as  used  for  this  species,  must  be  respected  as  a homonym 
and  the  next  available  name  under  which  the  species  has  been 
described  be  used  in  its  stead.  For  this  reason,  I have  used 
the  name  impatiens  as  the  one  which  I consider  proper  for 
this  species. 

Bombus  (Bombus)  teruarius  Say. 

? Bombus  ternarius  Harris,  Catal.  Insects  Mass.,  1835,  p.  70  (nom. 
nud.). 

“ “ Say,  Boston  Journ.  Nat.  Hist.,  I,  4,  1837,  p.  414, 

n.  3,  cf. 

? “ ornatus  Smith,  Catal.  Hymen.  Brit.  Mus.,  II,  1854,  p.  398, 

n.  52,  9 8 <?  (pars.). 

“ ternarius  Leconte,  Edition  of  Writings  of  Th.  Say  Ent.,  II, 
1859,  p.  788,  n.  3. 

“ “ Greene,  Ann.  Lyc.  Nat.  Hist.  N.  Y.,  VII,  1860, 

p.  172,  n.  8,  cf. 

“ “ Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  104, 

n.  34,  9 8 c?  (pars.). 

? “ ornatus  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  104, 

n.  33,  9 S cf  (pars.). 
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Bombus  ternarius  Putnam,  Proc.  Essex  Instit.,  IV,  1863,  p.  99 
(pars.). 

“ “ Packard,  Proc.  Essex  Instit.,  IV,  1864,  p.  116, 

9 8 c?1. 

“ “ Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p. 

231  (Catal.) . 

“ ornatus  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p.  231 
(Catal.). 

“ ternarius  Bowles,  Ann.  Rep’t  Ent.  Soc.  Ont.,  1880,  p.  33. 

“ “ Provancher,  Natural.  Canad.,  XIII,  1882,  p.  267, 

n.  4,  9 . 

“ Provancher,  Faun.  Entom.  Canada.  Hymen., 
1883,  p.  735,  n.  4. 

“ ornatus  Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  308. 

“ ternarius  Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  308. 

“ ternarius  var.  ornatus  Ant.  Handlirsch,  Ann.  natur.  Hof- 
mus.  Wien.,  Ill,  1888,  p.  230. 

“ “ Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  553. 

? “ ternarius  var.  ornatus  Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.’ 

553. 

“ “ Harvey  and  Knight,  Psyche,  VIII,  1897,  p.  79. 

Cockerell,  Bull.  S.  Cal.  Acad.  Sci.,  Ill,  June, 
1904,  p.  89. 

Jarvis,  36th  Ann.  Rep’t  Ent.  Soc.  Ont.  (1905),  p. 
128. 

? “ Cockerell,  Can.  Ent.,  XXXVIII,  1906,  p.  160. 

“ ornatus  Cockerell,  Can.  Ent.,  XXXVIII,  1906,  p.  160. 

“ ternarius  Lowell,  Ent.  News,  XVIII,  May,  1907,  p.  197, 

c?  8 9. 

Fletcher  and  Gibson,  Can.  Ent.  Rec.  (Ann.  Rep’t 
Ent.  Soc.  Ont.),  1907,  p.  17. 

Types. — Lost. 

Pile  of  medium  length  and  rather  coarse.  Head  mostly  dark  ; thorax 
mostly  yellow , but  with  a broad  black  interalar  band  ; abdomen  with  first 
and  fourth  dorsal  segments  yellow,  second  and  third  ferruginous- red  and 
fifth  and  sixth  black  ; corbicular  fringes  dark  ; wings  moderately  dark. 
Malar  space  short. 

Queen.  Head. — Trapeziform.  Face  with  yellow  pile  above,  between 
and  below  the  bases  of  the  antennae  ; occiput  sometimes  entirely  black, 
but  usually  with  some  yellow  hair  intermixed  with  the  black  ; cheeks 
black.  Labrum  with  tubercle- like  areas  large  and  well  separated, 
their  margins  rather  sharply  elevated  and  summits  rather  deeply  con- 
caved ; the  space  between  these  areas  and  above  the  shelf-like  projec- 
tion rather  deeply  excavated  ; shelf-like  projection  not  very  wide,  but 
quite  prominent;  translucent  spots  faint  or  absent.  Mandibles  usu- 
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ally  with  no  indication  of  a fourth  tooth  (fig.  42).  Malar  space  con- 
siderably shorter  than  its  width  at  apex ; about  one-sixth  as  long  as 
the  eye.  Clypeus  rather  coarsely  punctate.  Flagellum  of  antenna 
about  twice  as  long  as  the  scape  ; third  antennal  segment  longer  than 
the  fifth,  the  fifth  somewhat  longer  than  the  fourth. 

Thorax. — Anterior  part  of  dorsum  covered  with  yellow  pile  ; a very 
broad  black  band  between  the  bases  of  the  wings,  its  posterior  border 
extended  backward,  in  a sharp  median  V,  across,  or  nearly  across,  the 
scutellum,  the  remainder  of  the  scutellum  being  covered  with  yellow 
pile ; mesopleura  covered  with  lemon-yellow  pile  to,  or  nearly  to,  the 
bases  of  the  legs  ; metapleura  with  mostly  yellow  pile  ; sides  of  median 
segment  often  with  only  yellow  pile,  but  usually  with  a more  or  less 
strong  admixture  of  black  hairs  ; center  of  disc  naked,  smooth  and 
shining. 

Abdomen. — Dorsum  : segment  one  yellow  on  the  sides,  the  very  middle 
only  scantily  clothed  with  short,  usually  black,  but  sometimes  ferru- 
ginous, hairs  ; segments  two  and  three  entirely  ferruginous-red  ; seg- 
ment four  entirely  yellow  ; segments  five  and  six  black.  Venter  mostly 
black,  but  with  the  fringes  on  the  apical  margins  of  some  of  the  mid- 
dle segments  usually  more  or  less  yellow,  especially  on  the  sides. 
Hypopygium  with  no  distinct  median  carina. 

Wings. — Moderately  stained  with  brown  ; the  fore  pair  lightest 
across  the  middle  portion  and  darkest  in  the  region  beyond  the  veins. 

Legs. — The  middle  and  hind  trochanters  and  the  bases  of  the  middle 
and  hind  femora  on  their  lower  sides  bearing  a considerable  amount 
of  yellow  pile ; the  legs,  aside  from  this,  dark,  except  the  bases  of  the 
front  femora  sometimes  with  some  yellow  hair  on  their  lower  sides  ; 
corbicular  fringes  dark. 

Worker. — Much  like  the  queen,  but  the  face  and  the  occiput  usually 
with  less  yellow  pile,  often  entirely  dark.  The  black  band  on  the  dor- 
sum of  the  thorax  often  extending  far  forward,  so  as  to  leave  only  a 
narrow  line  of  yellow  across  the  anterior  part.  Wings  usually  some- 
what lighter  than  those  of  the  queen.  Bases  of  middle  and  hind 
femora  and  the  hind  trochanters  often  entirely  dark. 

Male.  Head. — Very  broad.  Face  and  occiput  largely  covered  with 
yellow  pile  ; ventro-lateral  portions  of  head  bearing  a large  amount 
of  yellow  pile,  this  often  connecting  with  the  yellow  on  the  occi- 
put. Malar  space  longer  than  its  width  at  apex;  about  one-fifth  as 
long  as  the  eye.  Clypeus  mostly  covered  up  with  yellow  pile.  Flagel- 
lum of  antenna,  when  viewed  laterally,  appearing  strongly  crenate  on 
its  lower  side  (fig.  23);  about  two  and  three-fourths  times  as  long  as 
the  scape  ; third  antennal  segment  slightly  longer  than  the  fourth,  the 
fifth  longer  than  the  third. 

Thorax. — Coloration  much  like  that  of  the  female,  but  with  the  inter- 
alar  band  narrower  and  less  sharply  outlined ; mesopleura  always 
yellow  to  the  bases  of  the  legs  ; metapleura  and  sides  of  median  s eg- 
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ment  always  with  yellow  pile ; pile  somewhat  longer  than  that  of  the 
females. 

Abdomen. — Dorsum  colored  much  as  in  queen  ; apical  segment  black, 
but  often  with  a noticeable  amount  of  ferruginous  hair  on  apical  por- 
tion. Venter  largely  clothed  with  yellow  pile,  the  apical  margin  of  the 
apical  segment  fringed  with  ferruginous  hairs. 

Genitalia . — Outer  spatha  (fig.  137)  short  and  wide,  its  side  margins 
usually  somewhat  irregular ; anterior  lateral  projections  rather  narrow 
and  rounded  at  their  ends ; ventral  surface  of  apical  portion  with  a 
somewhat  scattering  tuft  of  rather  long  hairs  on  each  side.  Inner 
spatha  (fig.  142)  somewhat  variable  ; lateral  margins  strongly  and 
rather  evenly  incurved ; posterior  margin  rather  strongly  curved  for- 
ward in  the  middle,  making  the  apex  distinctly,  though  not  strongly, 
bilobed  ; an  elongate  fenestra  on  each  side  of  the  middle  line  of  the 
apical  portion  ; ventral  surface  of  apical  portion  rather  densely  hairy 
on  each  side  and  also,  to  a considerable  extent,  in  the  middle  between 
the  fenestrse.  Claspers  (fig.  65)  and  sagittae,  for  the  most  part,  as  already 
described  for  the  group  ; the  inner  margin  of  each  squama  broadly 
incurved ; the  shafts  of  the  sagittae  bent  outward  somewhat  in  the 
middle. 

Wings. — Usually  somewhat  lighter  than  those  of  the  worker,  dis- 
tinctly lighter  than  those  of  the  queen,  subhyaline. 

Legs. — Coxae,  trochanters  and  femora  bearing  much  yellow  pile  ; 
fore  tibiae  mostly  black,  but  usually  with  a few  ferruginous  hairs  near 
their  tips  ; middle  tibiae  usually  with  a large  amount  of  ferruginous 
pile,  especially  on  their  posterior  sides ; hind  tibiae  with  outer  faces 
convex  ; corbicular  areas  bare,  except  for  a few  short  scattered  hairs; 
corbicular  fringes  mostly  light  ferruginous  ; hind  fringes  of  posterior 
metatarsi  rather  short  and  mostly  light  colored. 

Dimensions. — Length  : queen,  14  mm.  to  17  mm.  ; worker,  8 mm. 
to  13  mm.  ; male,  10  mm.  to  13  mm.  Spread  of  wings:  queen,  31 
mm.  to  35  mm.  ; worker,  17  mm.  to  27  mm.  ; male,  22  mm.  to  27 
mm.  Width  of  abdomen  at  second  segment:  queen,  8|  mm.  to  9 
mm. ; worker,  4 mm.  to  1\  mm.  ; male,  5 mm.  to  7 mm. 

Redescribed  from  numerous  specimens  of  all  the  castes. 
Habitat. — I have  records  of  this  species  from  parts  of  the 
United  States  as  follows  : Maine,  New  Hampshire,  Vermont, 
Massachusetts,  Connecticut,  New  York,  Pennsylvania  (Jean- 
nette), West  Virginia,  Wisconsin  (Polk  County  and  Grand 
Rapids),  Minnesota  (Minneapolis,  St.  Paul  and  Lake  Itasca), 
South  Dakota  (Bigstone),  North  Dakota  (Tower  City). 
My  Canadian  records  are  as  follows  : Prince  Edward  Island 
(Hampton),  Quebec  (Montreal  and  Saguenay  River),  On- 
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tario  (Ottawa),  Manitoba  (Winnipeg),  the  new  province  of 
Saskatchewan  (Oxbow,  Regina,  Carnduff  and  Prince  Albert) 
and  Alberta  (St.  Albert  and  Macleod).  What  are  its  south- 
ern limits  in  the  Appalachian  Mountain  system  and  in  the 
Central  States  and  its  northern  limits  in  Canada  ? In  west- 
ern Canada  it  probably  does  not  reach  far  beyond  the  eastern 
slopes  of  the  Rocky  Mountains.  It  must  be  present  in  New 
Brunswick,  Rhode  Island  and  Michigan.  Say,  in  his  original 
discussion  of  the  species,  says  it  “ Inhabits  Indiana.”  I know 
of  no  other  record  for  it  from  the  Upper  Austral  Zone  and 
this  leads  me  to  question  the  correctness  of  Say’s  statement. 
No  other  species  of  Bombus,  known  to  me,  answers  Say’s 
description  in  all  respects.  It  appears  to  be  confined  pretty 
strictly  to  the  Canadian  and  Transition  Zones  and  is  one  of 
the  rarer  forms  throughout  the  greater  part  of  its  range  of 
habitat,  though  Prof.  C.  H.  Fernald  tells  me  it  is  one  of  the 
most  common  species  in  southern  Maine.  A specimen  in  the 
collection  of  the  Massachusetts  Agricultural  College,  which 
I have  been  unable  to  determine  as  anything  else  than  a 
worker  of  this  species,  was  collected,  as  Mr.  C.  C.  Gowdey, 
a former  student  in  the  Massachusetts  Agricultural  College, 
tells  me,  by  himself  in  Barbados,  British  West  Indies.  It 
seems,  however,  as  though  there  must  be  some  mistake  about 
this. 

Nests. — I have  not  taken  any  nests  of  this  species,  but, 
judging  from  Putnam’s  account,  it  seems  probable  that  the 
nests  are  usually  built  in  structures,  such  as  hollow  stumps 
or  trees  or  in  the  walls  of  buildings. 

This  species  has  its  closest  allies  in  : sylvicola , from  which 
it  can  be  readily  separated  by  its  much  shorter  pile  ; huntii , 
from  which  it  can  be  separated  by  its  much  darker  head,  by 
the  median  V-like  projection  of  the  hind  border  of  its  inter- 
alar  band  and  by  the  difference  in  structure  of  the  flagellum 
of  the  antenna  of  the  male  ; edwardsii , from  which  it  can  be 
separated  by  its  much  darker  head  and  black  corbicular 
fringes. 

The  ferruginous  pile  on  the  second  and  third  segments  is 
sometimes  very  much  faded,  so  as  to  appear  strongly  yel- 
lowish. 
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Bombus  (Bom bus)  liuntii  Greene. 

Botnbus  huntii  Greene,  Ann.  Lyc.  Nat.  Hist.  N.  Y.,  VII,  1860,  p.  172, 
n.  10,  9 . 

“ ternarius  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  104, 
n.  34,  9 8 d1  (pars.). 

? “ “ Packard,  Proc.  Essex  Instit.,  IV,  1864,  p.  116 

(pars.). 

? “ “ Cresson,  Rep.  Geogr.  and  Geol.  Explor.  and  Sur. 

100th  Merid.,  V,  1875,  p.  728,  n.  132,  c? . 

? “ “ Putnam,  Proc.  Davenp.  Acad.  Nat.  Sci.,  I,  1876,  p. 

189. 

? “ “ Cresson,  Proc.  Davenp.  Acad.  Nat.  Sci.,  I,  1876,  p. 

210. 

“ Ant.  Handlirsch,  Ann.  naturh.  Hofmus.  Wien.,  Ill, 
1888,  p.  230  (pars,  (a)  ). 

“ “ Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  553  (pars.). 

“ “ Cockerell,  Bull.  Sci.  Lab.  Den.  Univ.,  XI,  1898,  p. 

71. 

? “ “ Cockerell  and  Porter,  Ann.  and  Magaz.  of  Nat.  Hist. 

Ser.  7,  IV,  Nov.,  1899,  p.  390. 

“ “ Cockerell,  Psyche,  IX,  1901,  p.  163,  9 . 

“ “ Cockerell,  Entomologist,  XXXII,  June,  1899,  p.  156. 

“ “ Titus,  Can.  Ent.,  XXXIV,  1902,  pp.  38  and  42, 

<?  S 9. 

? “ “ Viereck,  Trans.  Amer.  Ent.  Soc.,  XXIX,  1903,  p. 

44. 

“ “ Viereck,  Can.  Ent.,  XXXVI,  April,  1904,  pp.  98  and 

99. 

“ Howard,  Insect  Book,  1904,  Plate  I,  fig.  26,  9 . 

“ rufosuffusus  Cockerell,  Ent.  News,  XVI,  Oct.,  1905,  p.  271. 

“ huntii  Cockerell,  Trans.  Amer.  Ent.  Soc.,  XXXII,  Nov.,  1906, 
p.  312. 

“ “ Cockerell,  Bull.  Amer.  Mus.  Nat.  Hist.,  XXII,  Article 

XXV,  Dec.  17,  1906,  pp.  419  and  453,  n.  115. 

“ rufosuffusus  Cockerell,  Bull.  Amer.  Mus.  Nat.  Hist.,  XXII, 
Article  XXV,  Dec.  17,  1006,  p.  453,  n.  118. 

“ huntii  Swenk,  Ent.  News,  XVIII,  July,  1907,  p.  297,  n.  7. 

“ “ Cockerell,  Univ.  Color.  Studies,  IV,  1907,  p.  257. 

“ rufosuffusus  Cockerell,  ibid.,  p.  258. 

“ huntii  Fletcher  and  Gibson,  Can.  Ent.  Rec.  (Ann.  Rep’t 
Ent.  Soc.  Ont.),  1907,  p.  16. 

Type . — Apparently  lost.  I have  not  seen  the  type  B.  rufo- 
suffusus Ckll.,  but  I have  placed  rufosuffusus  in  the  synonomy 
of  huntii  on  the  basis  of  Prof.  Cockerell’s  own  comparison, 
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with  this  type,  of  specimens  which  I have  sent  him.  I sent 
him  a nearly  typical  queen  huntii , giving  it  the  label  number 
“ 33,”  and  he  writes,  after  pointing  out  slight  differences 
between  this  specimen  and  the  rufosuffusus  type,  as  follows  : 
“ 33  is,  I think,  really  rufosuffusus  ; whether  a variation  or 
a geographical  race  cannot  be  determined  without  more 
material.”  As  huntii  varies  a little  in  most  of  the  characters 
pointed  out,  I have  not  the  least  doubt  that  the  two  species 
are  the  same. 

Pile  of  medium  length  and  rather  coarse . Face  and  occiput  yellow  ; 
thorax  mostly  yellow , but  with  a black  band  between  the  wings  with  its 
hind  border  nearly  straight.  Dorsum  of  abdomen  with  first  and  fourth 
segments  yellow , second  and  third  ferruginous-red , fifth  and  sixth  black 
(in  the  females) . Females  with  legs  dark  and  corbicular  fringes  black. 
Malar  space  of  medium  length. 

Queen.  Head. — Slightly  elongate.  Face  largely  covered  with  rather 
dense  yellow  pile  ; occiput  with  a large  triangle  of  yellow  pile  ; cheeks 
black.  Labrum  with  tubercle-like  areas  large  and  well  separated, 
their  summits  rather  strongly  concaved  and  margins  rather  sharply 
elevated ; space  between  these  areas  and  above  the  shelf-like  projec- 
tion deeply  excavated  ; shelf-like  projection  rather  narrow,  but  promi- 
nent ; translucent  spots  usually  plainly  visible  to  the  naked  eye.  Man- 
dible, at  most,  with  only  a slight  indication  of  a fourth  tooth  (resem- 
bling ternarius  in  this  respect).  Malar  space  somewhat  shorter  than 
its  width  at  apex,  about  one-fifth  as  long  as  the  eye.  Clypeus  coarsely 
but  rather  sparsely  punctate.  Flagellum  of  antenna  somewhat  less 
than  twice  as  long  as  the  scape  ; third  antennal  segment  much  longer 
than  the  fifth,  the  fifth  somewhat  longer  than  the  fourth. 

Thorax. — Dorsum  covered  with  yellow  pile,  except  for  a black  band 
between  the  bases  of  the  wings,  the  hind  margin  of  this  band  not  ex- 
tending back  onto  the  scutellum  in  the  middle ; mesopleura  mostly 
covered  with  yellow  pile,  but  the  yellow  not  reaching  the  bases  of  the 
legs  and  often  coming  considerably  short  of  it,  sometimes  nearly  the 
whole  lower  half  black ; metapleura  and  sides  of  median  segment  often 
bearing  very  little  but  dark  pile,  but  often  with  nearly  pure  yellow 
pile  ; center  of  disc  naked,  smooth  and  shining. 

Abdomen. — Dorsum  : segment  one  yellow  ; segments  two  and  three 
ferruginous-red;  segment  four  yellow;  segments  five  and  six  black. 
Venter  mostly  black,  but  with  the  sides  of  the  apical  margins  of  some 
of  the  middle  segments  fringed  with  yellow  hairs,  especially  of  seg- 
ments three  and  four. 

Wings. — Rather  strongly,  but  not  deeply,  stained  with  brown ; the 
fore  pair  lightest  across  the  middle  and  darkest  in  the  median  and  sub- 
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median  cells,  in  the  anterior  portion  of  the  radial  cell  and  in  the  region 
beyond  the  veins. 

Legs . — Black  and  with  corbicular  fringes  black,  rarely  with  a few 
light  hairs  at  the  bases  of  some  of  the  femora. 

Worker. — Much  like  the  queen,  but  with  wings  usually  somewhat 
lighter,  in  many  cases  almost  subhyaline  ; mesopleura  usually  covered 
with  yellow  pile  to  the  bases  of  the  legs  ; metapleura  and  sides  of  me- 
dian segment  usually  yellow. 

Male.  Head. — Triangular  in  outline  as  viewed  from  in  front.  Face, 
occiput  and  cheeks  mostly  clothed  with  dense  yellow  pile,  the  yellow 
on  the  cheeks  connected  with  that  on  the  occiput.  Malar  space  dis- 
tinctly longer  than  its  width  at  apex.  Clypeus  covered  up  with  dense, 
pure  yellow  pile.  Flagellum  of  antenna  about  two  and  three-fourths 
times  as  long  as  the  scape  ; third  antennal  segment  and  fifth  subequal 
in  length,  the  fourth  shorter  than  either. 

Thorax. — Coloration  of  pile  much  like  that  of  worker,  but  the  black 
interalar  band  rather  narrower  and  less  sharply  defined  ; pleura  always 
well  covered  with  yellow  pile  to  the  bases  of  the  legs  ; metapleura  and 
sides  of  median  segment  always  yellow. 

Abdomen. — Dorsum  : segment  one  yellow  ; segments  two  and  three 
ferruginous-red  ; segments  four  and  five  yellow,  but  sometimes  with 
black  hairs  admixed  in  the  middle  ; segments  six  and  seven  black. 
Venter  with  the  apical  margins  of  the  segments  fringed  for  the  most 
part  with  yellow  pile. 

Genitalia. — Outer  spatha  variable,  but  usually  much  like  that  of 
ternarius  (fig.  137);  the  hind  border  sometimes  deeply  incurved  so  as 
to  make  the  apex  bilobate.  Inner  spatha  variable,  but  in  general  much 
like  that  of  ternarius  (fig.  142);  fenestrse  sometimes  entirely  absent. 
Claspers  and  sagittae  much  like  those  of  ternarius  (fig.  65),  but  the 
volsellae  much  narrower  throughout  their  entire  length.  Shafts  of 
sagittae  rather  strongly  bent  outward  in  the  middle  as  in  ternarius. 

Wings. — Subhyaline  ; about  like  those  of  the  worker. 

Legs. — Coxae,  trochanters  and  femora  all  bearing  a considerable 
amount  of  yellow  pile;  fore  tibiae  dark;  middle  tibiae  mostly  dark, 
but  often  with  some  ferruginous  hair  on  their  hind  sides  ; fringes  of 
hind  tibiae  usually  more  or  less  yellowish  or  ferruginous.  Outer  faces 
of  hind  tibiae  somewhat  convex  and  mostly  naked.  Posterior  meta- 
tarsi with  short,  dark  or  ferruginous  hind  fringes. 

Dimensions. — Length:  queen,  14  mm.  to  19  mm.  ; worker,  9 mm. 
to  13  mm.  ; male,  11  mm.  to  12  mm.  Spread  of  fore  wings:  queen, 
36  mm.  to  37  mm  ; worker,  20  mm.  to  28  mm.  ; male,  25  mm.  to  27 
mm.  Width  of  abdomen  at  second  segment:  queen,  8|  mm.  to  10 
mm.  ; worker,  4|  mm.  to  6 mm.  ; male,  5|  mm.  to,6|  mm. 

Redescribed  from  numerous  specimens  of  each  caste. 
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Variation. — This  is  one  of  the  most  constant  species  in 
all  its  characters.  The  ferruginous  pile  on  the  second  and 
third  dorsal  abdominal  segments  has  a considerable  ten- 
dency to  fade  out  into  yellow,  and  this  has  led  to  the  females 
having  been  sometimes  labelled  “ Bombus  fervidus  ” in  col- 
lections. 

Habitat. — This  species  ranges  through  Washington,  Idaho, 
Montana,  Oregon,  Wyoming,  California  (except  probably 
their  Lower  Austral  portions),  Nevada,  Utah,  Colorado  and 
a considerable  portion  of  New  Mexico.  It  also  occurs  in 
western  Nebraska,  western  South  Dakota,  probably  in  west- 
ern North  Dakota  and  parts  of  Arizona  and  possibly  in  the 
extreme  western  portions  of  Oklahoma  and  Texas.  I have 
records  of  it  from  Canada  as  follows  : Vancouver  Island, 
British  Columbia  (Fort  Macleod) , Alberta  (Macleod)  and  the 
old  territory  of  Assiniboia  (Regina).  What  are  its  most 
northern  and  eastern  limits  in  Canada  ? My  most  southern 
record  is  Mescaleri,  New  Mexico.  The  species  belongs 
mainly  to  the  Transition  Zone,  but  it  runs  over  somewhat 
into  the  Canadian  on  one  side  and  the  Upper  Austral  on  the 
other.  In  certain  parts  of  its  habitat  it  is  the  most  common 
species  present,  especially  so  in  Colorado. 

This  species  is  most  closely  allied  to  B.  edwardsii,  from 
which  it  can  always  be  separated  by  the  black  corbicular 
fringes  of  the  females  and  by  the  straight  hind  border  of  the 
interalar  band.  Its  next  closest  ally  seems  to  be  B.  vos- 
nesenskii,  from  which  it  is  at  once  separated  by  its  coloration. 
It  is  a little  more  distantly  related  to  B ternarius , from  which 
it  is  easily  separable  by  means  of  its  yellow  face  and  occiput 
and  longer  malar  space,  also  by  the  more  completely  black 
legs  and  the  straight  hind  margin  of  the  interalar  band  of 
its  females.  The  volsellse  are  more  slender  than  those  of 
the  ternarius  male  and  the  flagellum  of  the  male  antennae 
does  not  appear  crenate  below,  when  viewed  laterally,  as  it 
does  in  that  species.  It  is  also  closely  allied  to  sylvicola , but 
it  has  much  shorter  pile  than  does  that  species. 

This  is  the  species  which  has  long  passed  in  the  West  as 
B.  ternarius  Say,  but  true  ternarius  is  not  present  in  any  of 
the  Pacific  States. 
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I cannot  tell  with  absolute  certainty  from  Greene’s  descrip- 
tion whether  he  was  describing:  this  species  or  the  extreme 
red  form  of  B.  edwardsii,  but,  as  the  description  seems  to 
apply  to  the  form  above  described,  I am  adopting:  the  name 
huntii  for  this  species.  If  Greene’s  description  should  be 
considered  too  uncertain  to  allow  the  retention  of  the  name 
huntii,  then  the  name  rufosuffusus,  given  by  Cockerell,  would 
have  to  be  recognized  as  the  proper  name  for  the  species. 

Bombus  (Bombus)  fernaldi  Franklin. 

Bombus  edwardsii  Fowler,  Rep’t  Cal.  Agr’l  Exp.  Sta.,  1902,  Part 
II,  p.  317  (misidentification) . 

“ fernaldi  Franklin,  Trans.  Amer.  Ent.  Soc.,  XXXVII,  1911,  p. 

157,  $ S d\ 

The  specimens  from  which,  Fowler  made  his  description 
of  this  species  (Rep’t  Cal.  Agr’l  Exp.  Sta.,  1902,  Part  II,  p. 
317),  having  mistaken  it  for  edwardsii , may  be  looked  upon 
as  the  type  specimens.  Can  those  specimens  be  identified 
with  certainty  ? 

Pile  of  medium  length  and  rather  fine.  Face  and  occiput  with  much 
yellow  pile  ; thorax , except  for  a usually  broad  black  inter  alar  band , 
clothed  with  yellow  pile  ; dorsum  of  abdomen  with  basal  segment  yellow, 
segments  two  and  three  usually  entirely  black , four  and  five  largely  yel- 
low and  the  apex  usually  black.  Corbicular  fringes  of  females  dark. 

Queen.  Head. — Wide  for  its  length.  Face  mostly  covered  for  some 
distance  above  and  below  the  bases  of  the  antennae  with  a patch  of 
pure  yellow  pile  ; occiput  with  a median  triangular  patch  of  yellow 
pile  with  a slight  admixture  of  black  hairs;  cheeks  dark.  Labrum 
with  tubercle-like  areas  having  their  posterior  (proximal)  margins 
rounded  and  their  summits  flat  or  concaved,  the  region  between  them 
and  above  the  shelf-like  projection  rather  deeply  excavated  ; the  shelf- 
like projection  not  prominent.  Malar  space  fully  as  long  as  its  width 
at  apex  ; between  one-fifth  and  one-fourth  as  long  as  the  eye.  Clypeus 
sparsely  and  coarsely  punctate  over  the  disc ; the  corners  densely  and 
coarsely  punctate.  Flagellum  of  antenna  about  twice  as  long  as  the 
scape ; the  third  antennal  segment  much  longer  than  the  fifth,  the 
fourth  and  fifth  subequal  in  length. 

Thorax. — Anterior  part  of  the  dorsum  covered  with  yellow  pile,  often 
with  a very  slight  sprinkling  of  black  hairs  admixed  ; a very  broad  and 
well  defined  black  band  present  between  the  bases  of  the  wings,  its 
hind  border  straight  or  curved  backward  slightly  in  the  middle  ; center 
of  the  disc  naked ; scutellum  covered  with  yellow  pile  ; mesopleura 
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yellow  to  the  bases  of  the  legs  ; metapleura  clothed  with  yellow  pile  ; 
sides  of  median  segment  usually  with  dark  and  yellow  pile  mixed. 

Abdomen. — Dorsum  : segment  one  yellow;  segments  two  and  three 
black ; segment  four  yellow,  but  often  with  some  black  hairs  in  the 
very  middle  ; segment  five  with  considerable  black  pile  in  the  middle, 
this  very  often  sprinkling  out  somewhat  strongly  through  the  yellow 
pile  on  the  sides  ; segment  six  dark.  Venter  largely  dark,  but  with 
the  sides  of  the  apical  margins  of  the  second  to  the  fifth  segments  in- 
clusive fringed  more  or  less  heavily  with  yellow  hairs  ; the  middle  por- 
tion of  the  apical  margin  of  the  first  segment  also  often  with  a yellow 
fringe.  Hypopygium  without  a median  carina. 

Wings.— Somewhat  stained  with  brown  ; the  fore  pair  darkest  along 
the  costal  border. 

Legs. — Fore  and  middle  coxae  mostly  dark  ; hind  coxae  with  some 
yellow  hairs  on  their  outer  sides  ; fore  trochanters  mostly  dark  ; mid- 
dle and  hind  trochanters  with  considerable  yellow  pile  on  their  lower 
sides  ; fore  femora  sometimes  with  a few  yellow  hairs  on  their  lower 
sides  ; middle  femora  sometimes  entirely  dark  and  sometimes  with 
considerable  yellow  pile  on  their  lower  sides  ; hind  femora  always  with 
more  or  less  yellow  hair  and  sometime  with  more  yellow  than  black  ; 
fore  and  middle  tibiae  and  corbicular  fringes  dark. 

Worker. — Much  like  the  queen,  but  often  with  a strong  admixture 
of  black  hairs  with  the  yellow  on  the  front  part  of  the  dorsum  of  the 
thorax  ; middle  trochanters  and  hind  femora  occasionally  entirely  dark 
and  the  hind  trochanters  sometimes  with  only  a very  little  yellow  pile ; 
the  metapleura  sometimes  with  considerable  dark  pile  and  the  sides  of 
the  median  segment  occasionally  entirely  dark. 

Male. — Face  and  occiput  largely  covered  with  pure  yellow  pile ; 
cheeks  with  much  yellow  pile,  usually  connecting  with  the  yellow  on 
the  occiput.  Malar  space  longer  than  its  width  at  the  apex,  nearly 
one-fourth  as  long  as  the  eye.  Clypeus  mostly  covered  up  with  yellow 
pile.  9 Flagellum  of  antenna  nearly  three  and  one-third  times  as  long 
as  the  scape  ; third  antennal  segment  somewhat  shorter  than  the  fifth, 
the  fourth  shorter  than  the  third. 

Thorax. — Coloration  much  like  that  of  the  queen  and  worker,  but 
the  black  interalar  band  usually  distinctly  narrower. 

Abdomen. — Dorsum  : segment  one  yellow  ; segment  two  usually 
mostly  black,  but  its  basal  middle  usually  with  more  or  less  yellow  pile, 
this  pile  sometimes  extending  to  the  hind  margin  of  the  segment  ; seg- 
ment three  black  ; segment  four  yellow,  but  usually  with  a little  black 
pile  in  the  very  middle  ; segment  five  like  segment  four,  but  usually 
with  more  black  pile  in  the  middle ; segments  six  and  seven  black. 
Venter,  except  at  the  base,  clothed  mostly  with  yellow  pile. 

Genitalia. — Outer  spatha  much  like  that  of  vagans  (fig.  131).  Inner 
spatha  much  like  that  of  impatiens  (fig.  133).  Claspers  (figs.  74  and 
110)  with  inner  sides  of  the  ends  of  the  branches  rather  sharply  pointed 
as  viewed  from  above;  thevolsellae  with  prominent  apical  projections. 
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Whigs. — Much  like  those  of  the  queen  and  worker. 

Legs. — Coxae,  trochanters  and  femora  with  much  yellow  hair;  fore 
and  middle  tibiae  mostly  dark  ; hind  tibiae  with  outer  faces  slightly 
hairy,  their  fringes  usually  with  more  or  less  pale  ferruginous  hairs  ; 
hind  metatarsi  with  long,  pale  ferruginous  hind  fringes. 

Dimensions. — Length  : queen,  13^  mm.  to  15  mm.  ; worker,  10  mm. 
to  12  mm.  ; male,  10  mm.  to  12  mm.  Spread  of  wings:  queen,  about 
34  mm.  ; worker,  22  mm.  to  31  mm.  ; male,  22  mm.  to  27  mm.  Width 
of  abdomen  at  second  segment  : queen,  about  9 mm.  ; worker,  6 mm. 
to  8 mm.  ; male,  4^  mm  to  7 mm. 

Redescribed  from  three  queens,  seventeen  workers  and 
seven  males. 

Habitat. — Most  of  my  records  for  this  species  are  Califor- 
nian, as  follows  : Santa  Clara  County,  Lake  County,  Nevada 
County,  San  Jose  County,  Mendocino,  Sonoma  County, 
Palo  Alto,  Yosemite.  I have  seen  one  worker  from  Nevada. 
It  seems  to  be  a common  species  in  California,  at  least  in 
some  localities. 

This  species  apparently  has  its  closest  ally  in  huntii , from 
which  it  can  be  at  once  separated  by  the  different  coloration 
of  the  dorsum  of  its  abdomen.  Edwardsii  and  vosnesenskii 
are  also  closely  related.  From  edwardsii  it  can  be  readily 
separated  by  means  of  its  dark  corbicular  fringes  and  by  the 
nearly  straight  hind  border  of  its  black  interalar  band  and 
from  vosnesenskii  by  its  strikingly  different  coloration. 

The  species  is  a rather  pretty  one,  the  yellow  pile  being 
very  bright  and  contrasting  sharply  with  the  black. 

Bombus  (Bombus)  vosnesenskii  Rad. 

Bombus  californicus  Smith,  Catal.  Hym.  Brit.  Mus.,  II,  1854,  p.  400, 
n.  57,  c?  (not  the  9 ) . 

“ vosnesenskii  Radoszkowski,  Bull.  Soc.  natural.  Moscou,XXXV, 
P.  2,  1862,  p.  589,  n.  13,  9 cf  ; T.  6,  F.  1. 

“ californicus  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  97, 
n.  18,  § c?  (not  the  $ ). 

“ flavifrons  Smith,  Lord,  Natural,  in  Vancouver  Island,  II, 
1866  (appendix),  p.  343. 

“ californicus  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p. 
230  (pars.)  (Catal.). 

“ Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  307 

(pars.)  (Catal.). 

“ “ Ant.  Handlirsch,  Ann.  naturh.  Hofmus.  Wien., 

Ill,  1888,  p.  243,  9 &. 
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Bombus  columbicus  Dalla  Torre,  Wien,  entom.  Zeitg.,  IX,  1890,  p. 
139. 

“ californicus  Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  513  (pars.). 
“ sp.  Jordan  and  Kellogg,  Animal  Life,  1900,  p.  161,  fig.  96. 

“ columbicus  Cockerell,  Bull.  So.  Cal.  Acad.  Sci.,  Ill,  June, 

1904,  p.  89. 

“ sp.  Kellogg,  American  Insects,  1905,  p.  519,  fig.  724  and  fig. 
723. 

Types . — Male  taken  in  California  (described  by  Smith  as 
californicus) , in  the  collection  of  the  British  Museum  ; queen, 
location  not  known  to  me ; worker  (described  as  californicus 
by  Cresson),  in  the  collection  of  the  American  Entomologi- 
cal Society. 

Pile  rather  short  and  dense.  Face , occiput , anterior  part  of  dorsum 
of  thorax  and  fourth  dorsal  abdominal  segment  covered  mith  yellow 
pile  ; the  rest  of  the  body  bearing  only  black  pile  ; wings  very  dark . 
Malar  space  rather  short. 

Queen.  Head. — Broadly  triangular;  face  heavily  covered  with  pure 
yellow  pile,  the  yellow  nearly  reaching  the  inner  margins  of  the  eyes 
on  either  side,  covering  the  base  of  the  clypeus  below  and  extending 
above  onto  the  lower  part  of  the  vertex ; occiput  well  covered  with  a 
broad  triangular  patch  of  pure  yellow,  the  front  hairs  of  this  patch  and 
the  upper  ones  of  the  facial  patch  meeting  somewhat  over  the  ocelli 
and  partially  concealing  them  ; remainder  of  head  bearing  only  black 
hair,  except  a little  of  ferruginous  color  borne  by  the  mouth  parts. 
Labrum  much  as  in  californicus , translucent  areas  indistinct  or  absent ; 
malar  space  not  as  long  as  it  is  wide  at  the  apex,  not  more  than  one- 
fifth  as  long  as  the  eye  ; clypeus  moderately  punctate  ; third  antennal 
segment  considerably  longer  than  fifth,  fifth  somewhat  longer  than 
fourth. 

Thorax. — Anterior  part  of  dorsum  covered  with  pure  yellow  pile ; 
remainder,  including  pleura  from  about  the  level  of  the  bases  of  the 
wings,  entirely  black  ; center  of  disc  naked,  smooth  and  shining. 

Abdomen. — Entirely  black,  except  the  fourth  dorsal  abdominal  seg- 
ment, this  being  covered  with  pure  yellow  pile.  Hypopygium  without 
median  carina. 

Wings. — Very  dark  brown  with  slight  violaceous  reflections ; fore- 
wings lightest  in  the  apical  portion,  beyond  the  veins. 

Legs. — Coxae,  trochanters,  femora,  fore  and  middle  tibiae  and  cor- 
bicular  fringes  all  black.  Posterior  metatarsi  bearing  only  short 
spines  and  pubescence,  except  for  a fringe  of  short  hairs  on  the  basal 
portion  of  the  posterior  border. 

Worker. — Like  the  queen,  but  usually  with  considerably  lighter 
wings ; translucent  areas  of  labrum  often  large  enough  to  be  faintly 
visible  to  the  naked  eye. 
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Male.  Head. — Shaped  like  that  of  queen  ; coloration  of  pile  much 
like  that  of  queen,  but  often  with  considerable  yellow  hair  on  the  sides 
behind  the  eyes.  Labrum  like  that  of  affinis  male ; malar  space 
between  one-fifth  and  one-fourth  as  long  as  the  eye  ; clypeus  usually 
well  covered  up  with  pile  ; fifth  antennal  segment  distinctly  longer 
than  third,  third  distinctly  longer  than  fourth. 

Thorax. — Coloration  of  pile  much  as  in  queen,  but  usually  with  some 
yellow  pile  on  the  mesopleura  below  the  level  of  the  bases  of  the  wings 
and  with  a distinct  touch  of  yellow  on  their  extreme  lower  part,  next 
to  the  bases  of  the  legs. 

Abdomen. — Coloration  of  pile  much  like  that  of  queen,  but  the  fifth 
dorsal  segment  often  with  considerable  yellow  on  the  sides  and  along 
the  apical  margin  and  the  venter  usually  bearing  light  hair  for  the 
most  part. 

Genitalia. — Outer  spatha  quite  variable,  but  usually  about  like  that 
of  B.  vagans  F.  Sm.  (fig.  131).  Inner  spatha  variable,  sometimes 
with  two  and  sometimes  with  no  fenestrae,  usually  shaped  about  like 
that  of  B.  ternarius  Say  (fig.  142).  Branches  of  claspers  with  very 
wide  apices  (as  seen  from  above) , each  extending  inward  in  a very 
strong  and  rounded  or  very  slightly  pointed  projection.  Shafts  of 
sagittae  bent  outward  noticeably  at  about  the  middle.  Genitalia  as  a 
whole  about  like  those  of  B.  ternarius  (fig.  65),  but  with  squamae 
much  wider  toward  the  apex,  broadly  rounded  at  the  end  and  not  so 
strongly  incurved  on  the  inner  side. 

Wings. — Distinctly  lighter,  as  a rule,  than  either  those  of  the  queen 
or  worker;  as  light  in  the  veined  area  as  beyond  it. 

Legs. — Coxae  black  ; trochanters  often  all  black,  but  usually  with  a 
more  or  less  strong  sprinkling  of  light  hairs  ; femora  often  all  black 
but  as  often  with  more  or  less  light  pile  on  their  basal  part ; fore 
and  middle  tibiae  and  outer  faces  of  hind  tibiae  all  black.  Outer  faces 
of  hind  tibiae  convex  and  very  scantily  hairy  in  the  middle  portion 
toward  the  apex,  but  actually  bare  on  only  a very  small  portion.  Poste- 
rior metatarsi  bearing  only  short  spines  and  pubescence,  except  for  a 
posterior  fringe  of  moderately  long  hairs. 

Dimensions. — Length:  queen,  14  mm.  to  19  mm.;  worker,  9 mm. 
to  14  mm.  ; male,  10  mm.  to  14  mm.  Spread  of  wings  : queen,  31 
mm.  to  42  mm.  ; worker,  19  mm.  to  31  mm.  ; male,  23  mm.  to  30  mm. 
Width  of  abdomen  at  second  segment  : queen,  8 mm.  to  11  mm.  ; 
worker,  5 mm.  to  8 mm.  ; male,  5 mm.  to  7 mm. 

The  color  characters  of  this  species  are  very  constant. 
Redescribed  from  a large  number  of  specimens  of  each 
sex. 

Habitat. — I have  records  of  this  handsome  species  from 
California,  Oregon,  Washington  and  Ormsby  County  in  ex- 
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treme  western  Nevada.  It  appears  to  be  confined  mainly  to 
California,  the  western  portion  of  Oregon  and  the  south- 
western portion  of  Washington.  It  probably  is  not  found 
either  north  or  east  of  these  states  or  in  eastern  Nevada 
or  Arizona,  but  is  probably  present  in  the  northern  part  of 
Lower  California  (my  most  southern  record  is  San  Diego, 
California).  It  reaches  its  maximum  abundance  in  Cali- 
fornia, where  it  appears,  at  least  in  some  portions  of  the 
state,  to  be  the  most  common  species.  It  seems  to  belong 
mainly  to  the  Pacific  coast  portion  of  the  Transition  Zone, 
not  crossing  the  Sierra  Nevada  Range  to  any  great  extent. 

This  species  appears  to  have  its  closest  allies  in  B.  fer- 
naldi  Franklin  and  B.  huntii  Greene,  from  both  of  which  it 
is  easily  separated  by  its  strikingly  different  coloration. 

Bombus  (Bombus)  edwardsii  Cress. 

? Bombus  ternarius  Cresson,  Proc.  Davenp.  Acad.  Nat.  Sci.,  I,  1876,  p. 
210 ; also  Putnam  on  p.  189. 

“ edwardsii  Cresson,  Proc.  Ac.  Nat.  Sci.  Phila.,  1878,  p.  184, 
8 and  c?  (not  the  9 ). 

“ bifarius  Cresson,  Proc.  Ac.  Nat.  Sci.  Phila.,  1878,  p.  185, 
9 8. 

“ Vancouver ensis  Cresson,  Proc.  Ac.  Nat.  Sci.  Phila.,  1878,  p. 

187,  d1  (pars.). 

“ “ Cresson,  Trans.  Amer.  Ent.  Soc.,VII,  p.  231, 

1879.  (Catal.) . 

“ bifarius  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  p.  231,  1879. 

(Catal.) . 

“ edwardsii  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  p.  231, 
1879  (pars.).  (Catal.). 

“ bifarius  Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  307. 

“ edwardsii  Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  308  (pars.). 

“ Vancouver  ensis  Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  308. 

“ ternarius  var.  lacustris  Ant.  Handlirsch,  Ann.  naturh.  Hof- 

mus.  Wien.,  Ill,  1888,  p.  230. 

“ nearcticus  Ant.  Handlirsch,  Ann.  naturh.  Hofmus.  Wien.,  Ill, 
1888,  p.  243  9 8 cf. 

“ edwardsii  Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  518  (pars.). 

“ nearcticus  Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  538. 

“ ternarius  var.  lacustris  (Ant.  Handlirsch)  Dalla  Torre,  Cat. 
Hym.,  X,  1896,  p.  553. 

“ vancouvere?isis  Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  560. 
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Bombus  ternarius  Cockerell  and  Porter,  Ann.  andMagaz.  of  Nat.  Hist., 
Ser.  7,  Vol.  IV,  Nov.,  1899,  p.  390. 

“ bifarius  Titus,  Can.  Ent.,  XXXIV,  1902,  pp.  39  and  43,  9 S cf. 
“ nearcticus  Ashmead,  Proc.  Wash.  Ac.  Sci.,  IV,  1902,  p.  127. 

? “ ternarius  Viereck,  Trans.  Amer.  Ent.  Soc.,  XXIX,  1903,  p. 

44. 

“ ternarius  var.  bifarius  Viereck,  Trans.  Amer.  Ent.  Soc., 
XXIX,  1903,  p.  44. 

“ cooleyi  Morrill,  Can.  Ent.,  XXXV,  1903,  p.  222. 

“ bifarius  Viereck,  Can.  Ent.,  XXXVI,  April,  1904,  pp.  98  and 
99. 

“ nearcticus  Ashmead,  Hym.  of  Alaska,  1904,  p.  133. 

? “ edwardsii  Viereck,  Can.  Ent.,  XXXVI,  April,  1904,  pp.  98  and 

100. 

“ vancouverensis  Viereck,  Can.  Ent.,  XXXVI,  April,  1904,  pp. 

98  and  99. 

“ bifarius  Howard,  Insect  Book,  1904,  Plate  II,  fig.  9,  9 . 

“ bifarius  Cockerell,  Can.  Ent.,  XXXVIII,  1906,  p.  160. 

“ edwardsii  Cockerell,  The  Entomologist,  XL,  1907,  p.  97. 

“ edwardsii  Fletcher  and  Gibson,  Can.  Ent.  Rec.  (Ann.  Rep’t 
Ent.  Soc.  Ont.),  1908,  p.  111. 

“ bifarius  Cockerell,  Univ.  Color.  Studies,  IV,  1907,  p.  257. 

edwardsii  Cockerell,  Univ.  Color.  Studies,  IV,  1907,  p.  258. 

“ bifarius  Cockerell,  Can.  Ent.,  XLII,  1910,  p.  25. 

“ edwardsii  cooleyi  Cockerell,  Can.  Ent.,  XLII,  1910,  p.  25. 

? “ edwardsii  Davidson,  Bull.  So.  Cal.  Acad,  Sci.,  X,  1911,  p.  66 

(possibly  fernaldi ). 

Types . — Worker  and  male  in  collection  of  American  Ento- 
mological Society.  Queen  (described  by  Cresson  as  bifarius ) 
in  the  same  collection. 

Pile  of  medium  length , rather  coarse.  Face  and  occiput  yellow ; 
thorax  mostly  yellow  or  whitish  with  a broad  black  interalar  band;  first 
and  fourth  dorsal  abdominal  segments  entirely  covered  with  yellow  pile  ; 
two  apical  segments  black;  corbicular  fringes  strongly  ferruginous ; 
malar  space  short. 

Queen.  Head. — Somewhat  rounded  trapeziform.  Face  with  a large 
patch  of  pure  whitish-yellow  pile  extending  above  and  below  the  bases 
of  the  antennae,  this  patch  not  reaching  the  inner  margins  of  the  eyes 
on  either  side  ; occiput  with  median  triangular  whitish-yellow  patch 
of  pile  usually  without  black  intermixed,  but  sometimes  with  a few 
black  hairs  present  among  the  yellow;  sides  behind  eyes  black. 
Tubercle-like  areas  of  labrum  rather  sharply  and  deeply  concaved  at 
summit  the  concave  area  nearly  smooth  ; median  shelf-like  projection 
moderately  broad  ; translucent  areas  large  enough  to  be  faintly  visible 
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to  naked  eye.  Malar  space  wider  at  apex  than  long,  less  than  one- 
fifth  as  long  as  the  eye  ; clypeus  moderately  and  rather  coarsely  punc- 
tate ; flagellum  of  antennae  not  more  than  twice  as  long  as  the  scape  ; 
third  antennal  segment  much  longer  than  fifth,  fifth  somewhat  longer 
than  fourth. 

Thorax. — Anterior  part  of  dorsum  covered  with  whitish-yellow  pile, 
sometimes  with  a slight  admixture  of  black  hairs  ; sides  of  scutellum 
pale  yellow,  sometimes  with  some  black  hairs  intermixed  ; a broad 
black  band  between  the  bases  of  the  wings,  its  posterior  border  extend- 
ing backward  in  the  middle  across  the  scutellum  ; mesopleura  covered 
with  yellow  pile  for  about  half  the  way  from  the  bases  of  the  wings 
toward  the  bases  of  the  legs,  the  lower  part  being  entirely  dark  ; lower 
part  of  metapleura  always  dark,  upper  part  sometimes  dark  and  some- 
times yellow  ; sides  of  median  segment  with  black  or  yellow  pile  or 
black  and  yellow  pile  mixed.  Middle  of  disc  naked,  smooth  and 
shining. 

Abdomen. — Dorsum  : segment  one  covered  with  yellow  pile  on  the 
sides,  but  dark  and  nearly  bare  in  the  middle  ; segment  two  covered 
with  ferruginous-red  pile,  except  basal  middle,  this  being  black  ; seg- 
ment three  covered  with  ferruginous-red  pile  ; segment  four  covered 
with  yellow  pile  ; segment  five  entirely  black,  except  the  apical  margin 
usually  with  a fringe  of  yellow  hairs  ; segment  six  black.  Venter  with 
apical  margins  of  all  the  segments,  except  the  first  and  last,  fringed  with 
light  yellow  hair.  Hypopygium  without  distinct  median  carina. 

Wings. — Slightly  stained  with  brown  ; fore  wings  darkest  on  median 
and  submedian  cells  and  about  the  tip  of  the  radial  cell  and  often  also 
on  the  region  beyond  the  veins. 

Legs. — Coxae  usually  entirely  black,  sometimes  with  a few  yellow 
hairs  at  tips  ; trochanters  occasionally  entirely  black,  but  usually  with  a 
noticeable  amount  of  light  hair  on  the  lower  side  ; fore  femora  usually 
entirely  black,  at  most  with  but  very  little  light  pile  at  bases  ; middle 
femora  mostly  black,  but  usually  with  some  light  hair  at  the  base  on 
the  lower  side  ; posterior  femora  almost  always  with  considerable  light 
pile  on  the  basal  two-fifths  of  the  lower  side  and  very  often  with  a 
touch  of  yellow  hair  on  the  outer  side  near  the  distal  end  ; fore  and 
middle  tibiae  mostly  black,  but  usually  with  considerable  ferruginous 
hair  on  hind  sides,  especially  toward  the  apices;  corbicular  fringes 
always  strongly  ferruginous,  sometimes  with  black  hairs  mixed  in. 

Worker.  Head. — Much  like  that  of  queen,  but  with  pile  on  face  and 
occiput  very  light,  almost  white,  and  sometimes  with  a slight  admix- 
ture of  black  hairs. 

Thorax. — Coloration  much  like  that  of  queen,  but  the  yellow  pile 
very  light,  almost  white,  and  the  pleura  often  covered  with  light  pile 
to  the  bases  of  the  legs  ; metapleura  often  entirely  covered  with  light 
pile  ; sides  of  median  segment  usually  covered  with  the  same  light  pile, 
but  sometimes  with  only  dark  pile. 
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Abdomen. — Dorsum  : first  segment  almost  destitute  of  pile  in  the 
middle,  the  sides  covered  with  whitish  hair ; second  segment  usually 
entirely  covered  with  black  pile,  sometimes  with  light  yellow  on  basal 
middle  ; third  segment  usually  entirely  black  ; fourth  segment  some- 
times with  basal  portion  black,  but  usually  entirely  light  yellow ; two 
apical  segments  black.  Venter  with  apical  margins  of  segments  fringed 
with  pile  of  same  color  as  that  of  queen. 

Wings. — Subhyaline ; sometimes  lighter  than  those  of  queen. 

Legs. — Fore  legs  almost  entirely  black  ; middle  coxae,  trochanters 
and  bases  of  femora  usually  with  a very  small  amount  of  light  hair, 
sometimes  entirely  dark  ; middle  tibiae  dark  ; hind  coxae,  trochanters 
and  bases  of  femora  on  lower  side  usually  with  a very  noticeable 
amount  of  light  hair ; corbicular  fringes  more  or  less  strongly  ferru- 
ginous, usually  with  an  admixture  of  black  hairs  of  varying  amount  ; 
anterior  and  middle  tibiae  dark. 

Male.  Head. — Shaped  much  as  in  female  ; face  covered  with  a large 
patch  of  usually  pure  pale  yellow  pile,  this  patch  very  nearly  reaching 
the  inner  margins  of  the  eyes  on  either  side  ; occiput  bearing  a tri- 
angular patch  of  usually  pure  pale  yellow  pile  ; sides  of  head,  behind 
eyes,  with  a large  amount  of  yellow  pile.  Margin  of  labrum  usually 
but  very  slightly  incurved  in  front ; malar  space  distinctly  less  than 
one-fourth  as  long  as  the  eye  ; clypeus  well  covered  up  with  yellow 
pile  ; flagellum  of  antennae  a little  less  than  two  and  one-third  times 
as  long  as  the  scape  ; third  and  fifth  antennal  segments  subequal  in 
length,  the  fourth  somewhat  shorter  than  either. 

Thorax. — Much  like  that  of  worker  in  coloration,  but  with  pleura 
always  yellow  to  bases  of  legs,  metapleura  always  entirely  covered 
with  yellow  pile  and  sides  of  median  segment  having  at  most  not  a 
very  strong  admixture  of  black  hairs  with  the  yellow  on  the  sides  ; 
black  interalar  band  somewhat  narrower  than  that  of  worker  and  less 
sharply  defined. 

Abdomen. — Dorsum  : segment  one  covered  with  yellow  pile  ; seg- 
ment two  with  basal  middle  yellow,  the  rest  black  ; segment  three 
often  entirely  black,  but  usually  with  considerable  yellow  pile  on  the 
sides,  especially  near  the  apical  margin  ; segment  four  entirely  covered 
with  yellow  pile ; segment  five  often  entirely  yellow,  but  as  often  with 
considerable  black  hair  on  the  middle  apical  portion  ; segments  six 
and  seven  usually  entirely  black,  but  sometimes  with  a very  slight 
sprinkling  of  yellow  hairs  mixed  with  the  black.  Venter  rather  spar- 
sely clothed  with  light  pile. 

Genitalia. — Spathae  variable,  but  usually  much  like  those  of  B.  ter- 
narius  Say  (figs.  137  and  142).  Claspers  like  those  of  B.  ternarius 
(fig.  65),  but  with  squamae  more  suddenly  wider  at  the  base  so  as  to 
be  very  distinctly  notched  on  the  inner  side  instead  of  being  evenly 
incurved.  Sagittae  and  uncus  as  in  ternarius. 
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Wings. — About  like  those  of  workers. 

Legs. — Coxae,  trochanters  and  femora  bearing  a large  amount  of 
yellow  pile,  in  most  cases  mainly  clothed  with  it ; fore  and  middle 
tibiae  mostly  black,  but  with  a usually  strong  posterior  fringe  of  ferru- 
ginous pile  of  varying  shade  ; posterior  tibiae  with  outer  faces  convex 
and  naked,  in  some  specimens  with  a few  scattered  hairs,  anterior 
fringes  rather  short  and  posterior  ones  long,  thus  forming  the  dis- 
tinct, but  weak,  corbiculae  ; hind  metatarsi  with  rather  long  posterior 
fringes. 

Dimensions. — Length  : queen,  13  mm.  to  17  mm.  ; worker,  9 mm. 
to  12  mm.  ; male,  10  mm.  to  12  mm.  Spread  of  wings  : queen,  31 
mm.  to  35  mm.  ; worker,  19  mm.  to  31  mm.  ; male,  24  mm.  to  26 
mm.  Width  of  abdomen  at  second  segment  : queen,  mm.  to  9 
mm. ; worker,  mm.  to  1\  mm.  ; male,  5 mm.  to  6 mm. 

Redescribed  from  three  queens  (one  of  them  a homotype 
of  bifarius  Cress.),  eight  workers  and  eight  males. 

Variations. — With  the  exceptions  of  rufocinctus  Cress., 
californicus  Smith,  occidentalis  Greene  and  pleuralis  Nylander 
this  is  the  most  variable  species  of  Bombus  in  North  America. 
I have  had  a very  large  series  of  specimens  and  have  been 
able  to  make  out  a complete  intergradation  between  the  fol- 
fowing  forms,  which  seem  well  marked  enough  to  deserve 
separate  description. 

Color  Variant  1. — ( bifarius  Cresson).  Queen,  typical  described 
above  and  worker  like  it.  Specimens  from  Colorado,  Utah  and  New 
Mexico. 

Color  Variant  2. — ( cooleyi  Morrill,  pars.).  Queen  and  worker  like 
the  typical  queen,  but  with  the  anterior  two-thirds  of  the  second  dor- 
sal abdominal.segment  entirely  covered  with  black  pile  and  a sharp  me- 
dian v-like  projection  of  the  same  color  extending  backward  from  this 
across,  or  nearly  across,  the  third  segment ; sides  of  the  posterior  por- 
tion of  the  second  segment  and  sides  of  the  third  segment  covered  with 
ferruginous-red  or  yellowish-ferruginous  (of  greatly  varying  shade) 
pile  ; yellow  pile  on  thorax  very  light,  almost  white.  Numerous  speci- 
mens from  Montana  and  Utah. 

Color  Variant  3.  -(c°°leyi  Morrill,  pars.).  Queen  and  worker  like 
Color  Variant  2,  but  with  second  dorsal  abdominal  segment  bearing 
only  a touch  of  light  yellowish-ferruginous  pile  on  the  sides  of  the  api- 
cal portion  and  with  segment  three  having  the  anterior  half  covered 
with  black  pile ; mesopleura  covered  with  yellow  pile  nearly  to  bases 
of  legs.  Several  specimens  from  Montana. 

Color  Variant  4. — Queen  and  worker  like  Color  Variant  3,  but  with 
second  dorsal  segment  entirely  black  and  third  segment  bearing  ferru- 
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ginous  pile  only  on  its  apical  margin.  Numerous  specimens  from 
British  Columbia  and  Montana. 

Color  Variant  5.  — ( nearcticus  Ant.  Handlirsch  and  cooleyi  Morrill, 
pars.).  Queen  and  worker  like  Color  Variant  2,  but  with  dorsal  seg- 
ments two  and  three  entirely  black — typical  worker  ( edwardsii  Cres- 
son).  Numerous  specimens  from  British  Columbia,  Montana  and 
Alaska. 

Male  Color  Variant  1. — ( edwardsii  Cresson).  The  typical  form  de- 
scribed above.  Many  specimens  from  British  Columbia  and  Montana. 

Male  Color  Variant  2. — ( vancouverensis  Cresson,  pars.).  Like  Male 
Color  Variant  1,  but  with  sides  of  dorsal  segment  three  bearing  ferru- 
ginous pile.  Four  specimens  from  British  Columbia. 

Male  Color  Variant  3. — Like  the  first  two  male  color  variants,  but 
with  the  second  and  third  dorsal  abdominal  segments  entirely  covered 
with  ferruginous-red  pile.  Specimens  from  British  Columbia  and 
Colorado. 

Male  Color  Variant  4. — Like  Male  Color  Variant  1,  but  with  second 
dorsal  abdominal  segment  entirely  covered  with  yellow  pile.  Two 
specimen  from  California. 

While  I have  not  seen  enough  material  from  all  parts  of 
the  habitat  of  this  species  to  be  sure  of  my  ground,  I believe 
that  sufficient  collecting  is  likely  to  show  that  those  color 
variants  with  the  second  and  third  dorsal  abdominal  seg- 
ments largely  covered  with  ferrugionus-red  pile  are  much 
more  numerous  in  the  southern  part  of  its  range  (Colorado, 
Utah,  Nevada,  California  and  New  Mexico)  while  those 
color  variants  which  have  these  segments  mostly  black  are 
much  more  numerous  in  the  northern  part  (Alaska,  British 
Columbia,  Alberta,  Mantana,  etc.) — this  is  evidenty  the  case 
in  Montana  and  Colorado  and  only  the  nearcticus  form  has 
been  taken  in  Alaska.  As  will  be  seen,  this  apparent  char- 
acteristic is  closely  paralleled  in  the  case  of  flavifrons  and 
rufocinctus. 

Habitat. — I have  records  of  this  species  from  Alaska 
(southern),  British  Columbia,  Alberta,  Vancouver  Island, 
Washington,  Idaho,  Montana,  California,  Nevada,  Utah, 
Colorado  and  New  Mexico.  It  must  be  present  also  in 
Oregon  and  Wyoming.  My  most  northern  record  is  Juneau, 
Alaska  ; most  eastern,  Garden  of  the  Gods,  Colorado  ; most 
southern,  Beulah,  New  Mexico.  In  our  western  states,  it 
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appears  to  be  confined  mainly  to  the  mountain  chains  and 
it  must  be  considered  a Boreal  Region  (possibly  also  a some- 
what Transition  Zone)  form.  It  probably  is  not  to  be  found 
much  farther  south  or  east  than  the  records  above  given. 
How  far  north  does  it  range  and  how  far  east  in  Canada  ? 
It  seems  to  be  rare  in  Alaska  and  to  increase  in  abundance 
southward,  reaching  its  maximum  through  western  Mon- 
tana. It  seems  to  be  rather  common  on  the  higher  lands  of 
Colorado. 

This  species  has  by  far  its  closest  allies  in  fernaldi , ter - 
nariusy  vosnesenskii  and  huntii.  Of  these,  huntii  is  apparently 
the  nearest,  and  they  often  resemble  each  other  not  a little 
in  coloration,  but  they  can  be  instantly  separated  by  the  dif- 
ference in  form  of  the  posterior  border  of  the  black  interalar 
band  and  by  the  striking  difference  in  the  color  of  the  cor- 
bicular  fringe.  B.  ternarius , with  its  structurally  different 
male  antennae,  is  evidently  much  less  closely  allied  than  is 
vosnesenskii.  It  is  interesting  to  note  that,  of  these  five  closely 
allied  forms,  the  four  with  yellow  faces  are  also  structurally 
the  most  alike,  though  differing  otherwise  remarkably  in 
coloration. 

This  species  and  rufocinctus  have  probably  caused  the 
workers  on  the  Bombidae  of  North  America  more  trouble 
than  most  others. 

I have  seen  queens  and  males  of  this  species  taken  in 
coitu. 

Bombus  (Bombus)  melanopygus  Nyl. 

Bombus  melanopyge  Nylander,  Notis.  Saellsk.  faun,  and  fl.  Fenn. 

Forh.,  I,  1848  (adnot.),  236,  <F. 

? “ ornatus  Smith,  Catal.  Hym.  Brit’.  Mus.,  II,  1854,  p.  398,  n. 

52,  9 cF. 

?*  “ menestriesii  Radoszkowski,  Bull.  Soc.  Natural.  Moscou, 
XXXII,  P.  4,  1859,  p.  483,  n.  6,  $ cF ; T.  5, 
F.  6. 

“ melanopyge  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  103, 
n.  31. 

“ lacustris  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  103,  n. 

32. 

“ melanopyge  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p. 
231.  (Catal.) 
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Bombus  lacustris  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p.  231. 

(Catal.) 

“ Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  308. 

“ melanopyge  Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  308. 

“ melampygus  Ant.  Handlirsch,  Ann.  naturh.  Hofmus.  Wien., 
Ill,  1888,  p.  231. 

“ lacustris  Provancher,  Addit.  faun.  Canada.  Hymen.,  1888,  p. 

340  ?,  n.  9,  $ S <?. 

“ ternarius  var.  lacustris  Dalla  Torre,  Cat.  Hym.,  X,  p.  533, 

1896  (pars.). 

? sylvicola  Titus,  Can.  Ent.,  XXXIV,  1902,  pp.  39  and  43. 

“ melanopygus  Viereck,  Can.  Ent.,  XXXVI,  April,  1904,  pp.  98 
and  99. 

H.  Friese,  Ann.  du  Mus.  Zool.  de  l’Acad.  Imp. 
des  Sci.  de  St.  Petersb.,  1904,  Tome  IX,  n.  4. 

? “ “ Viereck,  Trans.  Amer.  Ent.  Soc.,  XXXII,  July, 

1906,  p.  242. 

Fletcher  and  Gibson,  Can.  Ent.  Rec.  (Ann.  Rep’t 
Ent.  Soc.  Ont.),  1907,  p.  17. 

Types. — Possibly  in  existence,  but  I am  ignorant  of  their 
whereabouts. 

Pile  moderately  long  and  fine  ; that  on  face , occiput  and  dorsum  of 
thorax  back  to  the  scutellum  of  thoroughly  mixed  black  a?id  yellow  hairs , 
producing  a clouded  effect ; pleura  and  scutellum  yellow  ; first  segment 
of  abdomen  yellow , second  and  third  deep  ferruginous-red,  fourth  black 
and  yellow,  fifth  and  sixth  black  Malar  space  medium. 

Queen.  Head. — Broadly  rounded  trapeziform.  Face  and  occiput 
with  yellow  and  black  pile  mixed,  sometimes  one  and  sometimes  the 
other  predominant.  Tubercle-like  areas  of  labrum  rather  deeply  con- 
caved at  summits,  their  hind  (upper)  borders  usually  broadly  rounded 
over ; shelf-like  projection  small  and  narrow,  the  space  above  it  and 
between  the  tubercle-like  areas  deeply  excavated.  Malar  space  nearly 
as  wide  at  apex  as  long,  about  one-quarter  as  long  as  the  eye  ; clypeus 
coarsely  punctate ; flagellum  of  antenna  about  one  and  four-fifths 
times  as  long  as  scape  ; third  antennal  segment  much  longer  than 
fifth,  the  fifth  somewhat  longer  than  the  fourth. 

Thorax. — Anterior  part  of  dorsum  back  to  scutellum  heavily  clouded 
with  black  and  yellow  pile  mixed,  the  black  being  most  predominant 
in  a very  indistinct  and  indefinite  band  between  the  bases  of  the  wings 
and  in  a very  small  spot  in  front  of  each  tegula  ; scutellum  with  pure 
yellow  pile,  sometimes  with  a few  black  hairs  admixed.  Mesopleura 
with  yellow  pile  covering  them  to  bases  of  legs  ; metapleura  with  yel- 
low pile  ; sides  of  median  segment  sometimes  with  yellow,  sometimes 
with  dark  pile.  Disc  naked  and  smooth. 
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Abdomen. — Dorsum  : segment  one  covered  with  pure  yellow  pile ; 
segments  two  and  three  covered  with  deep  ferruginous-red  pile ; seg- 
ment four  sometimes  entirely  black  and  sometimes  entirely  yellow,  but 
usually  mostly  black  and  with  more  or  less  yellow  pile  either  on  the 
sides  or  along  the  apical  margin  or  both  ; segment  five  usually  entirely 
black,  but  very  often  with  a touch  of  yellow  pile  on  the  sides  and  some- 
times with  pile  of  the  same  color  along  the  apical  margin  ; segment 
six  black,  with  rusty  tip.  Venter,  except  apical  segment,  usually 
clothed  for  most  part  with  light  pile.  Hypopygium  without  median 
carina. 

Wings. — Rather  strongly  stained  with  brown,  but  not  dark  ; the  fore 
wings  lightest  across  the  middle  portion. 

Legs. — Coxae  sometimes  entirely  dark,  but  usually  with  some  light 
hair  ; trochanters  always  with  more  or  less  light  pile,  especially  the 
hind  pair,  the  fore  pair  sometimes  with  very  little  ; fore  and  middle 
femora  sometimes  entirely  dark,  but  usually  with  more  or  less  light 
pile  on  the  lower  sides  of  their  basal  portions  ; hind  femora  always 
with  a large  amount  of  yellow  hair  on  the  lower  sides  of  their  basal 
halves  ; fore  tibiae  always  dark  ; middle  tibiae  usually  entirely  dark, 
but  sometimes  with  more  or  less  ferruginous  hair  near  the  tips  on  the 
outer  sides  ; corbicular  fringes  very  often  entirely  black,  but  usually 
more  or  less  strongly  ferruginous  with  black  hairs  admixed. 

Worker. — Much  like  the  queen,  but  with  wings  slightly  lighter  and 
corbicular  fringes  usually  entirely  black. 

Male.  Head. — Face  and  occiput  bearing  yellow  pile  without  a very 
strong  admixture  of  black  hairs ; ventro-lateral  sides  of  head  with  a 
considerable  amount  of  light  pile.  Malar  space  distinctly  longer  than 
its  width  at  apex,  about  one-fourth  as  long  as  the  eye  ; clypeus  covered 
up  with  pile  ; flagellum  of  antennae  about  two  and  two-thirds  times 
as  long  as  the  scape  ; third  antennal  segment  shorter  than  fifth,  the 
fourth  shorter  than  the  third. 

Thorax. — Coloration  much  as  in  females  ; yellow  on  anterior  part 
of  dorsum  usually  more  pronounced,  thus  making  a black  interalar 
band  more  definite ; pleura  and  sides  of  median  segment  densely 
covered  with  light  yellow  pile. 

Abdomen. — Coloration  much  as  in  females.  Fourth  dorsal  segment 
sometimes  entirely  black,  but  usually  mostly  covered  with  yellow  pile 
with  only  a small  amount  of  black  hair  intermixed  ; fifth  segment 
sometimes  entirely  black  and  sometimes  entirely  yellow,  but  usually 
mostly  black  with  a touch  of  yellow  near  each  side  margin  or  along 
the  apical  margin  ; sixth  and  seventh  segments  entirely  black.  Venter 
clothed  mostly  with  yellow  pile. 

Genitalia. — Outer  spatha  much  like  that  of  B.  vagans  (fig.  131), 
but  with  posterior  border  usually  more  irregular.  Inner  spatha  like 
that  of  B.perplexus  (fig.  145),  but  with  only  a very  small  fenestra. 
Claspers  andsagittae  resembling  those  of  B.  fernaldi  (figs.  74  and  110) 
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very  closely.  Shaft  of  sagitta  straight  or  nearly  so,  like  that  of  B. 
vagans  (fig.  67),  and  with  a sharp  tooth-like  projection  on  the  ventro- 
lateral side  at  about  the  middle,  as  in  that  species  and  in  fernaldi. 

Wings. — About  like  those  of  the  worker. 

Legs. — Coxae,  trochanters  and  femora  all  with  a conspicuous  amount 
of  yellow  pile  ; anterior  and  middle  tibiae  and  corbicular  fringes  usu- 
ally all  black.  Outer  faces  of  posterior  tibiae  very  slightly  convex  and 
nearly  naked  down  the  middle  portion  ; basal  halves  of  outer  faces 
and  of  hind  borders  of  posterior  metatarsi  bearing  long,  and  usually 
mostly  dark,  hairs. 

Dimensions. — Length:  queen,  15  mm.  to  18  mm.  ; worker,  11  mm. 
to  15  mm.  ; male,  9 mm.  to  13  mm.  Spread  of  wings  : queen,  29  mm. 
to  36  mm.  ; worker,  25  mm.  to  29  mm. ; male,  21  mm.  to  26  mm. 
Width  of  abdomen  at  second  segment : queens,  8 mm.  to  10  mm.  ; 
worker,  6^  mm.  to  8 mm.  ; male,  5|  mm.  to  7 mm. 

Redescribed  from  ten  queens,  eleven  workers  and  fourteen 
males. 

Habitat. — I have  records  of  this  species  from  Alaska 
(southern),  Mackenzie,  Athabasca,  Hudson  Bay  country 
(Fullerton,  one  $ ),  Baffin  Land  (one  worker),  British  Col- 
umbia, Saskatchewan  (a  single  record),  Alberta,  Vancouver 
Island,  Washington,  Oregon  (Mt.  Hood  and  Corvallis), 
Wyoming  and  Colorado.  Apparently  a common  species 
throughout  western  Canada  and  in  southern  Alaska,  but  for 
the  most  part  rare  in  Canada  east  of  the  Rocky  Mountains 
and,  in  the  western  United  States,  rare  (very  rare  in  Wyom- 
ing and  Colorado)  and  confined  mostly  to  the  mountain 
chains,  being  a strictly  Boreal  form.  While  it  is  apparently 
rather  common  in  southern  British  Columbia,  I have  no 
record  from  Montana,  though  I have  seen  four  Schmitt  boxes 
full  of  bumble-bees  from  the  western  part  of  that  state.  It 
seems,  however,  as  though  it  must  be  present  there  and,  in 
some  localities  at  least,  in  some  abundance.  It  seems  prob- 
able also  that  it  is  present  in  the  higher  lands  of  Idaho  and 
northern  Utah  and  possibly  also  of  northern  New  Mexico 
and  northern  California.  It  appears  to  reach  its  maximum 
abundance  in  Alaska,  where  it  seems  to  be  the  most  common 
species.  It  is  not  improbable  that  melanopygus  is  the  same 
as  menestriesii  Rad.  and  present  in  the  Aleutian  Islands  and 
Siberia  as  Herr  Handlirsch  has  indicated,  but  I have  not 
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been  able  to  prove  that  this  is  so  as  I have  not  seen  Radosz- 
kowski’s  paper.  What  are  the  northern  limits  of  its  range 
in  North  America. 

The  genitalia  of  the  male  of  this  species  are  very  much 
like  those  of  fernaldi , flavifrons , centralis  and  bimaculatus . 
The  closest  ally  of  melanopygus  is  the  European  species  lap- 
ponicus  Fabricius,  female  and  male  specimens  of  which, 
labelled  by  Schmiedeknecht,  I have  examined.  Lapponicus 
can  be  readily  separated  from  melanopygus  by  the  black 
pleura  and  distinct  and  well  defined  black  interalar  band  of 
its  females  and  by  the  ferruginous  apical  abdominal  seg- 
ments of  its  .males.  Is  melanopygus  merely  a geographical 
subspecies  of  lapponicus  ? Other  very  close  allies  of  melano- 
pygus are  sylvicola  Kirby  and  gelidus  Cresson. 

Bombus  (Bombus)  sylvicola  Kirby. 

Bombus  sylvicola  W.  Kirby,  Faun.  Bor.-Amer.,  IV,  1837,  p.  272,  n. 
377. 

? “ ornatus  Smith,  Catal.  Hym.  Brit.  Mus.,  II,  1854,  p.  398,  n. 

52,  9 8 <?  (pars.). 

? “ “ Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  104,  n. 

33,  9 Sc?  (pars.). 

“ sylvicola  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  106,  n. 
37,  9. 

“ “ Bethune,  (Reprint,  W.  Kirby’s  Faun.  Bor.-Amer.), 

Can.  Ent.,  X,  1878,  p.  117. 

“ “ Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p.  231. 

(Catal.). 

“ “ Bowles,  Ann.  Rep’t  Ent.  Soc.  Ont.,  1880,  p.  33. 

“ “ Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  308. 

“ “ Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  548. 

“ Ashmead,  Proc.  Wash.  Ac.  Sci.,  Vol.  IV,  May,  1902, 
p.  127. 

“ “ Ashmead,  Hym.  of  Alaska,  1904,  p.  133. 

“ “ H.  Friese,  Ann.  du  Mus.  Zool.  de  l’Acad.  Imp.  des 

Sci.  de  St.  Petersb.,  1904,  Tome  IX,  n.  4. 

? “ ornatus  Cockerell,  Can.  Ent.,  XXXVIII,  1906,  p.  160. 

“ sylvicola  Cockerell,  Univ.  Color.  Studies,  IV,  1907,  p.  257. 

“ “ Fletcher  and  Gibson,  Can.  Ent.  Rec.  (Ann.  Rep’t 

Ent.  Soc.  Ont.),  1907,  p.  17. 

Type. — Probably  in  the  collection  of  the  British  Museum, 
but  seems  to  have  lost  its  identity  as  Col.  Bingham  was  un- 
able to  locate  it  definitely. 
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Pile  very  long  and  rather  fine.  Face  and  occiput  with  yellow  pile  ; 
thorax  entirely  clothed  with  yellow  pile  except  for  a broad  black  band 
between  the  bases  of  the  wings  ; abdomen  above  with  first  segment  yel- 
low, second  and  third  ferruginous-red,  fourth  and  fifth  yellow  and  sxth 
black . Malar  space  medium. 

Queen.  Head. — Face  with  a considerable  amount  of  yellow  pile 
above  and  below  the  bases  of  the  antennae  ; occiput  with  yellow  pile ; 
sides  of  head  entirely  dark.  Labrum  with  tubercle-like  areas  large 
and  not  very  widely  separated,  their  summits  slightly  concave,  smooth 
and  shining ; shelf-like  projection  rather  small  and  narrow.  Malar 
space  slightly  longer  than  its  width  at  apex  ; about  one-fourth  as  long 
as  the  eye.  Clypeus  rather  strongly  punctate.  Flagellum  of  antennae 
about  twice  as  long  as  the  scape  ; third  antennal  segment  much  longer 
than  the  fifth,  the  fifth  somewhat  longer  than  the  fourth. 

Thorax.  —Anterior  part  of  dorsum  covered  with  yellow  pile ; center 
of  disc  naked ; a broad  black  band  between  the  bases  of  the  wings 
(about  one-half  as  wide — from  front  margin  to  rear  margin — as  long 
— from  wing  base  to  wing  base) ; scutellum  often  with  anterior  median 
portion  covered  with  an  extension  of  the  black  pile  of  the  interalar 
band,  but  sometimes  entirely  yellow.  Mesopleura  usually  covered  en- 
tirely with  yellow  pile  to  the  bases  of  the  legs.  Metapleura  usually 
entirely  yellow. 

Abdomen. — Dorsum  : segment  one  yellow ; segments  two  and  three 
ferruginous-red  ; segment  four  mostly  yellow,  but  with  more  or  less 
black  pile  in  the  middle  ; segment  five  much  like  segment  four,  often 
with  more  black  pile  in  the  middle  ; segment  six  black.  Venter  rather 
variable,  usually  with  fringes  on  apical  margins  of  segments  mostly  of 
light  hairs.  Hypopygium  without  a median  carina. 

Wings. — Not  very  deeply  stained  with  brown  ; the  fore  pair  gener- 
ally lightest  across  the  median  portion. 

Legs, — Coxse  usually  with  some  yellow  pile  ; trochanters  bearing  a 
considerable  amount  of  yellow  pile  on  their  lower  sides ; femora,  espe- 
cially the  middle  and  hind  pair,  with  considerable  yellow  pile  ; fore 
and  middle  tibiae  usually  with  no  light  or  yellow  pile ; corbicular 
fringes  usually  black,  but  on  some  specimens  with  more  or  less  ferru- 
ginous hairs. 

Worker. — Clypeus  inclined  to  be  sparsely  punctate,  smooth  and 
shining ; sides  of  head  usually  black,  but  sometimes  with  a small 
amount  of  yellow  pile  ; apical  abdominal  segment  for  most  part  black 
above,  but  sometimes  bearing  a little  yellow  pile  ; otherwise  closely 
resembling  the  queen. 

Male.  Head. — Face  with  a large  patch  of  pure  light  yellow  pile 
covering  the  greater  part  of  the  clypeus  and  extending  upward  beyond 
the  bases  of  the  antennae,  but  not  approaching  the  eye  margins  on 
either  side  ; occiput  with  triangular  patch  of  yellow  pile  ; ventro-lateral 
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sides  of  head  often  with  more  or  less  yellow  pile,  sometimes  entirely 
dark.  Malar  space  somewhat  longer  than  its  width  at  apex  ; about 
one-fourth  as  long  as  the  eye.  Flagellum  of  antennse  about  three 
times  as  long  as  scape  ; third  antennal  segment  and  fifth  sebequal,  the 
fourth  shorter  than  either. 

Thorax. — Coloration  much  as  in  females  for  most  part,  but  the  black 
interalar  band,  as  a rule,  narrower  and  less  sharply  defined — nearly 
obliterated  in  many  specimens  ; pleura  always  entirely  yellow  to  bases 
of  legs. 

Abdomen. — Dorsum : segments  one,  two  and  three  colored  as  in  fe- 
males ; segment  four  entirely  yellow  ; segment  five  sometimes  entirely 
yellow,  but  usually  with  more  or  less  black  in  the  middle  ; segment  six 
sometimes  entirely  black,  but  usually  with  more  or  less  yellow  pile  on 
the  sides;  segment  seven  mostly  black,  but  often  with  a few  yellow  or 
ferruginous  hairs  about  the  tip.  Venter  clothed  with  mostly  yellow 
pile. 

Genitalia. — Much  like  those  of  B.  ternarius  Say  (fig.  65),  but  with 
the  inner  margins  of  the  squamae  straight  or  slightly  outcurved,  not  in- 
curved. 

Wings. — Very  light,  subhyaline. 

Legs. — Coxae,  trochanters  and  femora  bearing  a considerable  amount 
of  light  yellow  pile  ; fore  and  middle  tibiae  usually  with  more  or  less 
yellowish  or  ferruginous  pile  on  their  posterior  sides  ; hind  tibiae  with 
fringes  long  and  more  or  less  strongly  light  or  yellow  ferruginous  ; 
outer  faces  of  hind  tibiae  somewhat  convex  and  bare,  except  for  a sparse 
scattering  of  hair  over  them  ; hind  metatarsi  with  rather  long  fringes 
of  light  ferruginous  hair  on  the  basal  two-thirds  of  their  posterior 
borders. 

Dimensions. — Length  : queen,  13  mm.  to- 17  mm.  ; worker,  9 mm. 
to  12  mm.;  male,  10  mm.  to  13  mm.  Spread  of  wings:  queen,  29 
mm.  to  32  mm.  ; male,  24  mm.  to  27  mm.  Width  of  abdomen  at 
second  segment : queen,  7 mm.  to  8 mm.  ; male,  about  6 mm. 

Redescribed  from  a large  number  of  specimens  of  each 
caste. 

Habitat. — I have  records  of  this  species  from  Alaska, 
Yukon,  Mackenzie  (Great  Slave  Lake)  and  the  old  territory 
of  Saskatchewan  on  the  west  and  from  Labrador  (Nain  and 
Rama),  Ungava  (Rigolet  and  Ungava  Bay)  and  Hudson  Bay 
Country  (Fullerton)  on  the  east,  and  it  probably  ranges 
through  all  the  intervening  country.  What  are  its  southern 
limits  ? It  does  not  appear  to  be  present  in  the  United 
States  and  is  a strictly  Boreal  form.  The  most  northern 
record  which  I have  is  Point  Barrow,  Alaska,  North  Latitude 
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71°.  I consider  the  record  “ 3 workers,  Montreal,”  given  by 
Bowles,  questionable. 

This  species  is  most  closely  allied  to  B.  melanopygus  Ny- 
lander  and  B.  gelidus  Cresson.  The  latter  may  possibly  be 
only  a subspecies  of  sylvicola , while  the  former  can  be  readily 
separated  from  it  by  the  difference  in  the  coloration  of  the 
pile  on  the  head  and  on  the  anterior  part  of  the  dorsum  of 
the  thorax.  Sylvicola  can  be  readily  separated  from  B.  ter - 
narius  and  B.  huntii  by  its  much  longer  pile. 

I am  following  Cresson  in  supposing  that  the  above  de- 
scribed species  was  the  one  described  by  Kirby,  though 
Kirby’s  description  is  a rather  indefinite  one. 

Bombus  (Bombus)  gelidus  Cress. 

Bombus  gelidus  Cresson,  Proc.  Acad.  Nat.  Sci.  Phila.,  1878,  p.  184,  $ . 

“ Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879.  p.  23. 

(Catal.) . 

“ Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  308. 

? “ “ Ashmead,  Proc.  Wash.  Acad.  Sci.,  IV,  1902,  p.  127. 

“ “ Viereck,  Ent.  News,  XIV,  Feb.,  1903,  p.  54,  9. 

? “ “ Ashmead,  Hym.  of  Alaska,  1904,  p.  133. 

The  following  description  is  made  from  two  queens  (one 
of  them  the  type , in  the  collection  of  the  American  Entomo- 
logical Society),  fourteen  workers  (the  cotypes  of  this  caste), 
and  one  male  from  Alaska  (labelled  B.  gelidus  in  Prof.  Cock- 
erell’s handwriting).  The  type  male  is  in  the  collection  of 
the  American  Entomological  Society.  Two  of  the  cotype 
workers  are  deposited  in  the  collection  of  the  Massachusetts 
Agricultural  College  and  the  remainder  in  the  collection  of 
the  United  States  National  Museum. 

Pile  lon<c  and  of  medium  texture . Face  of  the  females  mostly  dark . 
of  the  male  with  a noticeable  tuft  of  yellow  pile  ; occiput  usually  with 
considerable  yellow  pile  Dorsum  of  thorax , except  a distinct , but  some- 
what indefinite , black  inter  alar  band , covered  with  rather  pale  yellow 
pile.  Dorsum  of  abdomen  with  the  first,  fourth  and  often  the  fifth  seg- 
ments covered  with  yellow  pile , the  second  and  third  segments  ferrugin- 
ous-red and  the  apical  segment  dark.  Malar  space  of  medium  length. 

Queen.  Head. — Face  with  a small  tuft  of  yellow  hairs  between  and 
below  the  bases  of  the  antennae,  or  almost  entirely  dark  ; occiput  with 
a triangular  patch  of  pale  yellow  pile,  with  black  hairs  more  or  less 
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strongly  admixed  ; cheeks  dark.  Labrum  with  tubercle-like  areas  hav- 
ing their  posterior  (proximal)  margins  rounded  and  their  summits  flat 
or  slightly  concaved  ; the  surface  between  these  areas  and  above  the 
shelf-like  projection  rather  deeply  excavated  ; the  shelf-like  projection 
rather  narrow  and  not  prominent.  Malar  space  fully  as  long  as  its  width 
at  the  apex,  about  one-fourth  as  long  as  the  eye.  Clypeus  coarsely, 
though  somewhat  sparsely,  punctate  over  the  disc.  Third  antennal 
segment  longer  than  the  fifth,  the  fifth  longer  than  the  fourth;  flagel- 
lum about  twice  as  long  as  the  scape. 

Thorax . — Anterior  part  of  dorsum  covered  with  rather  light  yellow 
pile  ; a moderately  broad  black  band  between  the  bases  of  the  wings, 
its  hind  border  extended  backward  somewhat  onto  the  middle  of  the 
scutellum  ; the  scutellum  covered,  for  the  most  part,  with  rather  pale 
yellow  pile ; each  tegula  with  an  indefinite  line  of  black  pile  running 
forward  from  it  to  the  anterior  margin  of  the  thorax ; mesopleura 
largely  covered  with  yellow  pile,  but  their  lower  portions  dark,  the 
yellow  not  reaching  the  bases  of  the  legs ; metapleura  mostly  clothed 
with  dark  pile,  but  with  a slight  admixture  of  yellow  hairs ; sides  of 
the  median  segment  mostly  dark,  but  with  some  light  hairs. 

Abdomen. — Dorsum  : segment  one  clothed  with  rather  pale  yellow 
pile,  sparsely  so  in  the  middle;  segments  two  and  three  covered  with 
ferruginous-red  pile,  but  sometimes  with  black  hair  on  the  base  and 
extreme  sides  ; segment  four  rather  pale  yellow,  but  sometimes  with 
some  dark  pile  on  the  middle ; segment  five  dark,  but  sometimes 
with  some  light  hairs  on  the  sides  ; segment  six  dark.  Venter  mostly 
dark. 

Wings. — Somewhat  stained  with  brown,  but  almost  light  enough  to 
be  called  subhyaline. 

Legs. — Mostly  dark  ; the  posterior  femora  sometimes  with  consider- 
able light  pile  ; the  corbicular  fringes  dark  ; the  fore  and  middle  tibiae 
on  the  type  specimen  with  considerable  ferruginous  pile  on  their  hind 
sides. 

Worker. — Much  like  the  queen,  but  with  the  face  very  often  entirely 
dark  and  the  fifth  dorsal  abdominal  segment  sometimes  entirely 
covered  with  yellow  pile ; mesopleura  usually  covered  with  light  yel- 
low pile  to  the  bases  of  the  legs,  but  occasionally  mostly  dark  ; tegulae 
usually  with  no  line  of  dark  hairs  running  forward  from  them  ; meta- 
pleura and  sides  of  the  median  segment  very  often  mostly  clothed  with 
light  pile ; the  corbicular  fringes  often  tinged  considerably  with  light 
ferruginous ; the  middle  femora  and  the  middle  and  hind  trochanters 
often  with  a sprinkling  of  light  hairs,  the  hind  trochanters  often  hav- 
ing a large  amount  of  it  on  their  lower  sides. 

Male.  Head. — Face  with  a strong  tuft  of  yellow  pile  running  down 
from  the  bases  of  the  antennae  and  nearly  covering  the  clypeus,  the 
coloration  otherwise  being  much  like  that  of  the  females.  Malar  space 
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distinctly  longer  than  its  width  at  the  apex,  about  one-fourth  as  long 
as  the  eye.  Third  and  fifth  antennal  segments  subequal  in  length,  the 
fourth  shorter  than  either. 

Thorax. — Coloration  much  like  that  of  the  worker,  but  the  dark 
interalar  band  more  indefinite,  there  being  a slight  mixture  of  yellow 
hairs  with  the  dark. 

Abdomen. — Dorsum:  segment  one  pale  yellow ; segments  two  and 
three  rather  pale  ferruginous-red  ; segment  four  pale  yellow,  with  some 
dark  hairs  admixed  in  the  middle  ; segments  five,  six  and  seven  dark, 
but  with  some  light  hairs  admixed.  Venter  clothed  mostly  with  dirty 
whitish  pile. 

Wings. — Subhyaline. 

Legs. — Coxae,  trochanters  and  femora  with  a large  amount  of  pale 
yellow  pile  ; fore  and  middle  tibiae  with  considerable  pale  ferruginous 
pile  on  their  hind  sides  ; hind  tibiae  with  outer  faces  convex  and  mostly 
bare  and  their  fringes  pale  ferruginous  ; hind  metatarsi  with  long  pale 
ferruginous  hind  fringes. 

Dimensions. — Length:  queen,  16  mm.  to  18  mm.;  worker,  8 mm. 
to  12  mm.  ; male,  about  12  mm.  Spread  of  wings  : queen,  about  35 
mm. ; worker,  20  mm.  to  26  mm.  ; male,  about  26  mm.  Width  of 
abdomen  at  second  segment  : queen,  about  9 mm.  ; worker,  mm. 
to  7 mm. ; male,  about  6|  mm.. 

Habitat. — Aleutian  Islands,  Popoff  Island,  Koyukuk  River, 
Kukak  Bay,  Nualaska.  Most  of  the  specimens  which  I have 
seen  were  collected  by  Prof.  Trevor  Kincaid  on  the  Harri- 
man  Alaskan  Expedition.  One  worker  before  me,  which 
seems  to  be  a little  aberrant  in  coloration,  from  Signuia, 
Baffin  Land  (Schuchert  and  White),  appears  to  belong  to 
this  species. 

This  species  is  very  closely  allied  to  sylvicola , but  the  faces 
of  all  the  castes  have  more  yellow  pile  than  does  that  species. 
The  queen  of  sylvicola  has  the  metapleura  yellow  and  the 
mesopleura  yellow  to  the  bases  of  the  legs,  while  the  queen 
of  gelidus  has  the  metapleura  mostly  dark  and  the  yellow  on 
the  mesopleura  falling  short  of  the  bases  of  the  legs.  I have 
been  unable  to  find  any  difference  in  structure  between  the 
two  species  and  the  differences  in  coloration  are,  after  all, 
slight  and  I think  it  probable  that  they  will  some  day  be 
considered  as  mere  color  variants  of  the  same  species. 
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Bombus  (Bombus)  perplexus  Cress. 

Bombus  elatus  Harris,  Catal.  Insect,  Mass.,  1835,  p.  70.  (Catal.). 

“ perplexus  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  91,  n. 

5,  d\ 

“ hudsonicus  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  92,  n. 
7,  <?. 

“ perplexus  Packard,  Proc.  Essex  Instit.,  IV,  1864,  p.  117,  cT. 

“ “ Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p.  230. 

(Catal.). 

“ Bowles,  Ann.  Rep’t.  Ent.  Soc.  Ont.,  1880,  p.  33. 

“ “ Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  308. 

“ var.  hudsonicus  Cress.,  Syn.  Hym.  No.  Amer.,  1887, 
p.  308. 

“ “ Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  539. 

“ var.  hudsonicus  Dalla  Torre,  Cat.  Hym.,  X,  1896, 
p.  539. 

“ Fletcher  and  Gibson,  Can.  Ent.  Rec.  (Ann.  Rep’t 
Ent.  Soc.  Ont.),  1907,  p.  17. 

Types. — I have  been  unable  to  locate  the  male  and  it  is 
possibly  lost.  The  cotype  queens  are  scattered  in  the  follow- 
ing collections  : United  States  National  Museum,  American 
Entomological  Society,  Museum  of  Comparative  Zoology, 
Colorado  Agricultural  College,  Leland  Stanford  Jr.  Univer- 
sity, New  Hampshire  College,  Montana  Agricultural  Col- 
lege, Massachusetts  Agricultural  College,  Connecticut  Agri- 
cultural Experiment  Station  and  the  private  collection  of 
Prof.  T.  D.  A.  Cockerell.  The  cotype  workers  are  deposited 
in  the  following  collections : Massachusetts  Agricultural 
College,  United  States  National  Museum,  American  Ento- 
mological Society,  New  Hampshire  College,  Museum  of 
Comparative  Zoology,  Montana  Agricultural  College  and  the 
private  collection  of  Prof.  Cockerell. 

Pile  rather  long  and  fine . Females  with  face  black , occiput  yellow, 
dorsum  of  thorax  yellow,  lower  half  of  pleura  black , the  two  basal  dor- 
sal segments  of  the  abdomen  yellow  and  the  rest  black , venter  black,  the 
wings  moderately  brown,  legs  black,  and  malar  space  moderately  long . 
Males  with  face , occiput,  dorsum  and  pleura  of  thorax , and  first  three 
dorsal  segments  of  abdomen  yellow ; the  remaining  dorsal  segments 
black. 

Queen.  Head. — Face  very  often  with  a slight  sprinkling  of  light 
pile,  visible  with  a lens,  but  usually  entirely  black  ; occiput  usually 
with  a triangular  patch  of  pure  light  yellow  pile,  but  often  with  black 
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hair  admixed  ; sides  of  head  entirely  dark  brown  or  black.  Labrum 
with  tubercle-like  areas  well  separated  and  flat  or  slightly  concaved  on 
their  summits,  the  space  between  them  being  deeply  excavated  ; shelf- 
like projection  only  moderately  wide  and  prominent ; translucent 
areas  variable,  sometimes  visible  to  the  naked  eye  and  sometimes 
absent.  Malar  space  about  as  long  as  its  width  at  apex,  about  one- 
fourth  as  long  as  the  eye  ; clypeus  rather  sparsely  but  coarsely  punc- 
tate ; flagellum  of  antennae  about  twice  as  long  as  scape  ; third  an- 
tennal segment  longer  than  fifth,  the  fifth  longer  than  the  fourth. 

Thorax. — Dorsum  covered  with  yellow  pile  ; center  of  disk  naked, 
smooth  and  shining,  but  the  naked  spot  usually  nearly  covered  up  by 
the  pile  bending  over  it  on  all  sides  ; mesopleura  bearing  yellow  pile 
for  some  distance  below  the  bases  of  the  wings,  but  the  lower  half 
always  entirely  dark  ; metapleura  and  sides  of  median  segment  usually 
entirely  or  mostly  dark,  but  often  with  light  pile  only. 

Abdomen. — Dorsum  : segment  one  usually  entirely  yellow  but  often 
with  a little  black  pile  on  the  anterior  face  at  the  corners  (just  over 
the  apparent  anterior  margin);  segment  two  usually  entirely  yellow, 
but  often  with  only  the  middle  yellow  and  the  sides  more  or  less  black  ; 
segments  three,  four  and  five  usually  entirely  black,  but  the  apical 
margin  of  the  fifth  occasionally  with  a fringe  of  light  hair ; apical 
segment  mostly  black,  but  the  sides  with  light  yellowish  ferruginous 
hair.  Venter  usually  entirely  dark,  but  the  apical  segment  and  apical 
margin  of  the  fifth  segment  often  with  more  or  less  ferruginous  pile. 
Hypopygium  without  a median  carina. 

Wings. — Only  moderately  stained  with  brown  ; the  fore  pair  darkest 
in  the  median,  anterior  portion  of  submedian,  basal  portion  of  second 
discoidal  and  anterior  portion  of  the  radial  cells  and  in  the  region 
beyond  the  veins. 

Legs. — Black  and  corbicular  fringes  black  ; very  rarely  with  some 
light  pile  on  trochanters. 

Worker. — Like  the  queen,  except  in  size  ; wings  somewhat  lighter 
in  color. 

Male.  Head. — Triangular  in  outline  as  seen  from  in  front ; face 
well  covered  with  mixed  black  and  yellow  pile,  sometimes  the  black 
but  usually  the  yellow  being  predominant  and  very  nearly  reaching 
the  inner  margin  of  the  eye  on  each  side  ; occiput  well  covered  with 
usually  pure  yellow  pile ; ventro-lateral  portions  of  head  bearing  a large 
amount  of  light  pile,  this  connecting  with  the  yellow  on  the  occiput. 
Malar  space  longer  than  its  width  at  apex,  about  one-quarter  as  long 
as  the  eye.  Clypeus  usually  pretty  well  covered  up  with  pile,  some- 
times the  middle  of  the  anterior  portion  more  or  less  naked.  Flagel- 
lum (fig.  21)  of  antennae  about  three  times  as  long  as  scape  ; third 
and  fifth  antennal  segments  subequal  in  length,  the  fourth  shorter 
than  either. 
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Thorax. — Dorsum,  mesopleurato  bases  of  legs,  metapleura  and  sides 
of  median  segment  covered  with  yellow  pile. 

Abdomen. — Dorsum  : segments  one,  two  and  three  entirely  covered 
up  with  yellow  pile  ; segment  four  usually  entirely  black,  but  some- 
times partly  or  even  wholly  yellow  ; segment  five  usually  entirely  black, 
but  sometimes  entirely  yellow  ; segment  six  usually  entirely  black,  but 
sometimes  yellow  ; segment  seven  usually  mostly  dark,  but  always 
with  some  light  pile  and  sometimes  entirely  covered  with  it.  Venter 
clothed  for  the  most  part,  except  often  the  apical  segments  more  or 
less  dark,  with  light  pile. 

Genitalia. — Outer  spatha  (fig.  140)  very  short  and  broad,  its  ante- 
rior margin  deeply  and  evenly  incurved,  side  margins  rather  evenly 
rounded  behind  and  incurved  in  front,  posterior  margin  straight  or 
incurved  ; apical  border  of  ventral  surface  bearing  short  hairs  all  the 
way  across  and  with  a somewhat  scattering  tuft  of  long  hairs  on  each 
side  ; anterior  lateral  projections  long  and  rounded  at  the  end.  Inner 
spatha  (fig.  145)  with  side  margins  strongly  incurved  ; apex  squarish 
with  corners  more  or  less  pointed,  the  posterior  margin  usually  being 
incurved  somewhat;  ventral  surface  of  apical  portion  covered  with 
short  to  moderately  long  hairs  ; a single,  large,  median  fenestra  pres- 
ent somewhat  in  front  of  the  center.  Claspers  (figs.  69  and  76)  with 
branches  strongly  pointed  on  the  inner  sides  of  their  tips  as  seen  from 
above ; volsellse  much  broader  than  those  of  B.  vagans  ; tips  of  the 
nuces  protruding  prominently  at  the  bases  of  the  volsellse,  this  being 
the  most  distinctive  character  exhibited  by  the  genitalia ; sagittae  as 
already  described  for  the  group. 

Wings. — Subhyaline  ; much  lighter  than  those  of  queens. 

Legs. — Coxae,  trochanters  and  femora  all  with  considerable  light 
pile ; fore  and  middle  tibiae  usually  entirely  dark,  but  sometimes  with 
considerable  light  yellowish  ferruginous  pile  on  their  hind  sides,  espe- 
cially toward  the  tips ; outer  faces  of  posterior  tibiae  very  slightly 
convex  and  nearly  naked  down  the  middle,  but  with  a scattering  of 
short  hairs;  corbiculae  rather  weak,  their  fringes  mostly  black,  but 
usually,  at  least  the  hind  ones,  with  more  or  less  of  a dull  ferruginous 
tinge  ; posterior  metatarsi  with  hind  fringes  short. 

Dimensions. — Length  : queen,  15  mm.  to  20  mm.  ; worker,  9 mm. 
to  14  mm.  ; male,  11  mm.  to  15  mm.  Spread  of  wings:  queen,  34 
mm.  to  41  mm.  ; worker,  21  mm.  to  31  mm.  ; male,  25  mm.  to  30 
mm.  Width  of  abdomen  at  second  segment:  queen,  9 mm.  to  11 
mm. ; worker,  5 mm.  to  8 mm.  ; male,  5 mm.  to  6^  mm. 

Described  from  a large  series  of  specimens  of  each  sex. 
Variations. — Besides  the  variations  noted  in  the  above  de- 
scription, the  following  are  worthy  of  notice : 

Color  Variant  1. — Very  rarely  the  queen  has  the  pleura  covered  with 
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yellow  pile  to  the  bases  of  the  legs.  When  this  is  the  case,  the  species 
can  still  be  separated  from  the  B.  vagans  queen  by  means  of  the  light 
pile  on  the  sides  of  its  apical  abdominal  segment  as  well  as  by  its  dis- 
tinctly larger  size  and  generally  finer  pile. 

Color  Variant  2 . — The  color  characters  of  the  males  are  sometimes 
carried  over  into  the  workers  somewhat,  the  workers  then  having  en- 
tirely light  pleura  and  the  third  dorsal  abdominal  segment  as  well  as 
the  first  two  entirely  covered  with  yellow  pile. 

Male  Color  Variant  1. — The  color  characters  of  the  females  are  some- 
times carried  over  into  the  males  somewhat,  the  males  then  having  the 
lower  parts  of  the  pleura  covered  with  dark  pile. 

Habitat. — I have  records  of  this  species  from  the  Hudson 
Bay  Country  and  the  provinces  of  Quebec,  Ontario  and 
Manitoba  in  Canada,  from  all  the  New  England  and  Middle 
Atlantic  States,  except  Maine,  New  Jersey,  Delaware  and 
Maryland,  and  from  the  extreme  western  part  of  North  Caro- 
lina. Though  it  has  never  been  reported  from  New  Bruns- 
wick and  Maine,  it  is  almost  certain  to  be  present  in  both. 
It  probably  is  not  present  in  southern  New  Jersey,  Delaware 
or  eastern  Maryland.  In  Virginia,  West  Virginia,  North 
Carolina  and  Tennessee,  it  seems  to  be  confined  to  the 
Allegheny  Mountain  region.  If  in  Kentucky,  it  is  probably 
confined  to  the  Cumberland  Mountains.  I have  records  from 
Michigan,  Wisconsin  and  Minnesota.  It  is  probably  also 
present  in  North  Dakota.  It  appears  to  be  a strictly  Boreal 
and  Transition  form  and,  though  inclined  to  be  rather  rare 
throughout  its  entire  range,  appears  to  reach  its  maximum 
abundance  in  the  latitude  of  northern  New  England.  It  does 
not  appear  to  range  into  the  far  north.  What  are  its  northern 
and  western  limits  ? The  records  of  this  species  from  Colo- 
rado, by  Cockerell  and  Titus  (Can.  Ent.,  XXXIV,  1902,  pp. 
37,  39  and  40)  are,  beyond  question,  erroneous  and  were 
probably  based  on  the  presence  of  the  very  aberrant  males 
of  some  other  known  species,  possibly  of  some  Psithyrus 
males. 

Nests. — I have  taken  two  nests  of  this  species,  both  in  Ver- 
mont, in  early  August,  in  the  walls  of  houses.  They  were 
both  made  of  wool  material  woven  together,  apparently  the 
deserted  homes  of  mice,  and  both  were  severely  parasitized 
by  Nephopteryx  edmansii  Packard.  One  nest  contained  five 
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queens,  nine  workers  and  one  male.  I have  dissected  the 
male  and  compared  its  genitalia  carefully  with  those  of  many 
other  specimens.  The  other  nest  contained  eight  queens 
and  thirty-three  workers.  This  is  the  gentlest  and  least  ready 
to  sting  of  all  the  bumble-bee  species  which  I have  had  to 
deal  with  in  the  living  condition.  This  seems  peculiar,  as  B. 
vagans,  which  seems  to  be  its  nearest  ally,  is  exceedingly 
ferocious. 

The  females  of  this  species  can  readily  be  separated  from 
those  of  all  its  nearest  allies  by  the  dark  lower  portion  of  the 
pleura,  and  the  males  can  readily  be  distinguished  by  the 
general  coloration  already  described  and  by  the  strongly 
protruding  nuces  of  the  genitalia.  In  collections,  the  fe- 
males have  long  been  confused  with  those  of  vagans  and 
af finis. 

Had  I never  taken  a male  in  the  nest,  I should  have  said 
that  these  males  and  females  should  go  together  as  they 
have  the  same  range  of  habitat,  are  of  corresponding  abund- 
ance throughout  that  habitat,  belong  to  the  same  group  and 
are  most  closely  related,  as  shown  both  by  coloration  and  by 
structure,  to  the  females  and  males  respectively  of  the  same 
species,  and  as  there  are  no  other  females  or  males,  belong- 
ing to  the  same  group  and  within  the  same  habitat,  which 
have  not  been  satisfactorily  mated. 

Cresson,  in  his  original  description  of  the  type  male,  says 
that  the  third  dorsal  abdominal  segment  had  “a  slight  ad- 
mixture of  black.”  All  the  males  having  the  third  segment 
noticeably  darker  (though  yellow  for  the  most  part)  than  the 
first  two,  which  I have  dissected,  have  had  vagans  genitalia 
and,  for  this  reason,  I think  it  not  impossible  or  even  improb- 
able that  the  type  or  perplexus  was  a male  vagans.  If  this 
surmise  is  correct,  then  this  species  should  take  the  name 
hudsonicus  and  the  name  perplexus  should  go  into  the  syno- 
nomy  of  vagans.  As  I have  not  seen  the  type  specimen  in 
question,  however,  I will  let  this  species  stand  as  perplexus 
until  we  get  more  certain  knowledge  about  the  matter. 

I have  seen  several  queens  in  the  Harris  collection  which 
had  been  named  Bombus  elatus  F.  by  Harris. 
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Bombus  (Bombus)  vagans  F.  Sm. 

Bombus  vagans  Smith,  Cat.  Hym.  Brit.  Mus.,  II,  1854,  p.  399,  n.  53, 

$. 

“ “ Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  91,  n.  4, 

y c?  (not  the  9 ) . 

“ consimilis  Cresson,  Proc.  Ent.  Soc.  Phila.,  Ill,  1864,  p.  41,  n. 
4,  9. 

“ vagans  Packard,  Proc.  Essex  Instit.,  IV,  1864,  p.  115,  y c ? 
(not  the  9 ) . 

“ consimilis  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p.  230. 
(Catal.) . 

“ vagans  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p.  230. 
(Catal.). 

? “ “ Bowles,  Ann.  Rep’t  Ent.  Soc.  Ont.,  1880,  p.  33. 

“ consimilis  Provancher,  Natural.  Canad.,  XIII,  1882,  p.  266,  n. 
1,9  y (not  the  cT). 

“ “ Provancher,  Faun,  entom.  Canada.  Hymen.,  1883, 

p.  734,  n.  1,  9 y (not  the  cT). 

Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  307,  9 . 

“ vagans  Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  308,  y o’1. 

“ Ant.  Handlirsch,  Ann.  naturh.  Hofmus.  Wien.,  Ill, 
1888,  p.  229,  y c?  (not  the  9 ). 

“ “ var.  consimilis  Ant.  Handlirsch,  Ann.  naturh.  Hof- 

mus. Wien.,  Ill,  1888,  p.  229. 

“ Provancher,  Addit.  faun.  Canada.  Hymen.,  1888,  p. 
339,  n.  7,  9 y & . 

“ consimilis  Smith,  Economic  Entomology,  1896,  fig.  473  c.,  9 . 
“ vagans  Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  560. 

“ “ Harvey  and  Knight,  Psyche,  VIII,  1897,  p.  79. 

“ var.  consimilis  Dalla  Torre,  Cat.  Hymen.,  X,  1896,  p. 
560. 

“ “ Titus,  Can.  Ent.,  XXXIV,  1902,  pp.  37  and  44. 

“ consimilis  Robertson,  Trans.  Amer.  Ent.  Soc.,  XXIX,  1903, 
pp.  177  and  178,  9 dL 

“ vagans  Howard,  Insect  Book,  1904,  Plate  II,  fig.  10. 

“ Kellogg,  American  Insects,  1905,  Plate  XII,  fig.  5. 

“ consimilis  Smith,  Economic  Entomology,  1906,  fig.  473  c.,  9 . 
“ “ Lovell,  Ent.  News,  XVIII,  May,  1907,  pp.  198-199, 

9 y d\ 

“ vagans  Fletcher  and  Gibson,  Can.  Ent.  Rec.  (Ann.  Rep’t  Ent. 

Soc.  Ont.),  1907,  p.  17;  1908,  p.  111. 

“ consimilis  Swenk,  Ent.  News,  XVIII,  July,  1907,  p.  296,  n.  6. 
“ Titus,  Biol.  Surv.  Mich.,  Ecology  of  Isle  Royale, 
Lake  Superior,  1908,  p.  317. 

“ “ Cockerell,  Can.  Ent.,  XLII,  1910,  p.  25. 


TRANS.  AM.  ENT.  SOC.,  XXXVIII. 


350 


AMERICAN  HYMENOPTERA. 


Types. — Queen  in  the  collection  of  the  British  Museum ; 
worker  and  male  in  the  collection  of  the  American  Entomo- 
logical Society.  The  type  of  consimilis  Cress,  is  also  in  the 
latter  collection. 

Pile  of  medium  length  and  usually  coarse.  Face  mostly  dark  ; occi- 
put more  or  less  yellow  ; thoracic  dorsum  and  pleura  yellow  ; dorsum 
of  abdome7i  with  basal  third  usually  yellow  and  apical  two-thirds  usually 
black  ; venter  dark  ; corbicular  fringes  black  ; wings  not  very  dark. 

Queen.  Head. — Elongate.  Face  mostly  black,  but  very  often  with 
a sprinkling  of  yellow  hairs  about  the  bases  of  the  antennae  ; occiput 
sometimes  with  a triangular  patch  of  pure  yellow  pile  and  sometimes 
with  black  and  yellow  hair  mixed  in  varying  proportions  ; cheeks  dark, 
occasionally  with  a very  little  light  pile  on  the  ventro-lateral  portions. 
Labrum  with  tubercle-like  areas  moderately  separated,  their  summits 
only  slightly  concaved  and  their  margins  rounded  ; the  region  between 
these  areas  and  above  the  shelf-like  projection  rather  deeply  excavated; 
the  shelf-like  projection  narrow  and  not  very  prominent  ; translucent 
areas  large,  very  plainly  visible  to  the  naked  eye.  Malar  space  longer 
than  its  width  at  apex,  fully  one-fourth  as  long  as  the  eye.  Clypeus 
very  sparsely  punctate  over  the  disc.  Flagellum  of  antenna  about 
twice  as  long  as  the  scape ; the  third  antennal  segment  much  longer 
than  the  fifth,  the  fifth  longer  than  the  fourth. 

Thorax. — Center  of  disc  naked,  smooth  and  shining  and  often  with 
a few  black  hairs  mixed  with  the  yellow  surrounding  it  (most  of  the 
specimens  from  western  Ontario,  Assiniboia,  Alberta  and  Montana 
have  noticeably  more  black  hair  surrounding  this  bare  area  than  have 
the  eastern  specimens,  there  even  being  enough  in  some  specimens  to 
form  a somewhat  indefinite  dark  interalar  band);  the  remainder  of  the 
dorsum  entirely  covered  with  yellow  pile  ; mesopleura  covered  with 
yellow  pile  to  the  bases  of  the  legs ; metapleura  with  yellow  pile  ; 
sides  of  median  segment  with  yellow  pile,  often  with  black  hairs 
admixed. 

Abdomen. — Dorsum  : segments  one  and  two  entirely  covered  with 
yellow  pile  ; the  remaining  segments  entirely  black.  Venter  black. 

Wings. — Strongly,  but  not  very  deeply,  stained  with  brown  ; the  fore 
pair  lightest  across  their  middle  portions,  being  hyaline  or  subhyaline 
there. 

Legs. — Uusually  entirely  dark,  but  the  coxae,  trochanters  and  femora 
often  with  touches  of  yellow  pile. 

Worker. — Much  like  the  queen  ; the  occiput  sometimes  almost  en- 
tirely black  ; the  wings  somewhat  lighter  than  those  of  the  queen  ; 
usually  with  a little  more  black  hair,  mixed  with  the  yellow  surround- 
ing the  bare  center  of  the  disc  of  the  thorax,  than  in  the  case  of  the 
queen. 


HENRY  J.  FRANKLIN. 


351 


Male.  Head. — Face  and  occiput  largely  covered  with  yellow  piles 
the  former  very  often  with  black  hair  more  or  less  admixed  ; cheek, 
largely  covered  with  yellow  pile,  this  usually  connecting  more  or  less 
with  the  yellow  on  the  occiput.  Malar  space  distinctly  longer  than 
its  width  at  apex,  between  one-fifth  and  one-fourth  as  long  as  the 
eye.  Clypeus  pretty  well  covered  up  with  yellow  pile.  Flagellum  of 
antenna  about  three  times  as  long  as  the  scape ; fifth  antennal  seg- 
ment slightly  longer  than  the  third,  the  third  distinctly  longer  than 
the  fourth. 

Thorax. — Much  like  those  of  the  females. 

Abdomen. — Dorsum  with  the  first  two  segments  entirely  covered  with 
yellow  pile  and  with  the  remaining  segments  entirely  black,  except 
usually  some  yellow  pile  on  the  extreme  sides  of  the  fifth  and  sixth 
segments ; venter  usually  with  some  black  hairs,  but  mostly  clothed 
with  yellow  pile. 

Genitalia. — Outer  spatha  (fig.  131)  with  anterior  margin  broadly 
and  somewhat  deeply  incurved,  side  margins  more  or  less  incurved; 
hind  margin  broadly  rounded,  central  portion  of  ventral  surface  more 
or  less  reticulated,  each  side  of  the  apical  portion  of  the  ventral  sur- 
face with  a scattering  tuft  of  rather  long  hairs.  Inner  spatha  (fig.  105) 
with  sides  of  front  margin  straight  and  slanting  backward,  the  side 
margins  strongly  incurved  : the  apical  portion  rather  narrow  at  the 
end  and  with  straight  or  outcurved  hind  margin,  apical  portion  of 
ventral  surface  bearing  rather  dense  hair  of  medium  length,  an  elon- 
gate median  fenestra  present  behind  the  center.  Claspers  (figs.  64 
and  67)  as  already  described  for  the  group  ; volsellae  very  slender ; 
squamae  triangular  in  outline,  but  their  margins  somewhat  outcurved. 
Sagittae  usually  with  nearly  straight  shafts,  sometimes,  however,  with 
them  bent  considerably  in  the  middle. 

Wings. — Distinctly  lighter  than  those  of  the  queen  ; subhyaline. 

Legs. — Coxae,  trochanters  and  femora  all  with  considerable  yellow 
pile  on  their  lower  sides ; fore  and  middle  tibiae  sometimes  entirely 
dark,  but  usually  with  a few  ferruginous  hairs  on  the  hind  sides ; hind 
tibiae  with  outer  faces  convex  and  largely  naked,  especially  on  the 
distal  half ; corbicular  fringes  usually  black,  but  sometimes  rather 
strongly  tinged  with  ferruginous,  the  front  fringes  being  rather  short ; 
posterior  metatarsi  with  rather  short  and  more  or  less  ferruginous  hind 
fringes. 

Dimensions . — Length:  queen,  13  mm.  to  17  mm.  ; worker,  7 mm. 
to  13  mm.  ; male,  10  mm.  to  14  mm.  Spread  of  wings:  queen,  27 
mm.  to  35  mm.  ; worker,  16  mm.  to  27  mm.  ; male,  24  mm.  to  28 
mm.  Width  of  abdomen  at  second  segment:  queen,  1\  mm.  to  9| 
mm.  ; worker,  4 mm.  to  1\  mm.  ; male,  5|  mm.  to  6|  mm. 

Redescribed  from  numerous  specimens  of  all  castes,  one 
of  the  queens  being  a homotype  of  consimilis  Cresson. 
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Variation. — This  species  is  somewhat  variable,  not  only 
in  color,  but  also  in  the  character  of  the  pile  and  the  length 
of  the  malar  space  of  the  queen.  The  following  table  will 
show  the  variation  in  the  length  of  the  malar  space,  as  com- 
pared with  the  width  of  the  eye,  of  the  queen,  the  measure- 
ments having  been  made  with  a Filar  micrometer : 


Length  of  malar 

Width  of  eye  in 

Ratio  between  length 

Specimens. 

space  in  micro- 
meter spaces. 

micrometer  spaces. 

of  malar  space  and 
width  of  eye. 

1. 

6.5 

8.7 

.7471 

2. 

6.5 

9. 

.7222 

3. 

6.25 

8.75 

.7143 

4. 

6. 

8.4 

.7143 

5. 

6.4 

9. 

,7111 

6. 

6.33 

9. 

.7033 

7. 

6.75 

9.6 

.7031 

8. 

6.17 

8.84 

.6976 

9. 

6.4 

9.33 

.6860 

10. 

6.4 

9.35 

.6858 

11. 

6.5 

9.5 

.6842 

12. 

6. 

9. 

.6667 

13. 

5.94 

9. 

.6600 

14. 

6.6 

9.75 

.6562 

15. 

6. 

9.4 

.6489 

16. 

5.79 

9.1 

.6363 

17. 

4.6 

7.33 

.6275 

18. 

6. 

9.6 

.6250 

19. 

6. 

9.67 

.6210 

20. 

4.95 

8. 

.6171 

21. 

4.67 

8. 

.5833 

22. 

4.67 

8.7 

.5714 

23. 

4.67 

8.2 

.5691 

24. 

4.83 

8.5 

.5682 

25. 

4.75 

8.4 

.5655 

26. 

4.50 

8. 

.5625 

27. 

4.67 

8.33 

.5606 

28. 

4.33 

7.75 

.5587 

29. 

4.6 

8.25 

.5575 

30. 

4.67 

8.4 

.5559 

31. 

4.75 

8.6 

.5523 

32. 

4.40 

8. 

.5500 

33. 

4.83 

8.83 

.5470 

34. 

4.6 

8.5 

.5412 

35. 

4.33 

8. 

.5412 

36. 

4.8 

9. 

.5333 

37. 

4.25 

8. 

.5312 

38. 

4.4 

8.5 

.5176 

39. 

4.2 

8.2 

.5122 

40. 

4.4 

8.6 

.5116 

It  will  be  noticed  that  the  variation  between  the  two  ex- 
tremes is  quite  constant,  except  for  a break  between  speci- 


HENRY  J.  FRANKLIN. 


353 


20  and  21,  and  it  seems  probable  that  the  examination  and 
measurement  of  a large  number  of  specimens  would  com- 
pletely fill  up  this  gap.  The  following  subspecies  and  color 
variants  seem  distinct  enough  for  recognition  and  descrip- 
tion : 

Subspecies  vagans. — The  typical  form  described  above  ; 
the  following  color  variants  grade  completely  into  it : 

Color  Variant  1. — Queen  and  worker  like  the  typical  form,  but  with 
only  the  basal  portion  of  the  second  dorsal  abdominal  segment  covered 
with  yellow  pile.  Numerous  specimens  from  New  Hampshire,  Massa- 
chusetts and  Ontario.  I have  seen  specimens  of  this  color  variant 
taken  from  the  same  nest  with  specimens  of  the  typical  form. 

Color  Variant  2. — Queen  and  worker  like  the  typical  form,  but  with 
the  extreme  side  margins  of  the  third  and  fourth  dorsal  abdominal 
segments  bearing  yellow  hair  and  the  fifth  dorsal  segment  entirely 
covered  with  yellow  pile.  Several  specimens  from  Massachusetts  and 
Ohio. 

Male  Color  Variant  1. — Like  the  typical  male,  but  with  the  third 
dorsal  abdominal  segment  largely  covered  with  yellow  pile  (thus 
approaching  closely  to  the  coloration  of  the  perplexus  male,  but  in 
vagans  this  third  segment  is  always  distinctly  darker  than  the  second) . 
Several  specimens  from  Massachusetts. 

Male  Color  Variant  2. — Like  the  typical  male,  but  with  the  side 
margins  of  the  third  and  fourth  dorsal  abdominal  segments  bearing 
yellow  hair  and  the  fifth  and  sixth  dorsal  segments  entireiy  covered 
with  yellow  pile.  Several  specimens  from  New  Hampshire  and  Massa- 
chusetts. 

Subspecies  sandersoni.  Subsp.  nov. — Queen , like  the  queen 
of  subspecies  vagans , but  with  pile  of  distinctly  finer  tex- 
ture ; malar  space  not  longer  than  its  width  at  apex,  about 
one-fifth  as  long  as  the  eye  (this  is  the  short  end  of  the  varia- 
tion tabulated  above).  Dimensions  on  the  average  smaller 
than  those  of  subspecies  vagans  queen  ; length,  Yl\  mm.  to 
15  mm. ; spread  of  wings,  27  mm.  to  32  mm. ; width  of  ab- 
domen at  second  segment,  7 mm.  to  9 mm. 

Described  from  seventeen  queens  (cotypes),  deposited  in 
the  following  collections:  New  Hampshire  College  of  Agri- 
culture, Massachusetts  Agricultural  College,  American  Ento- 
mological Society  and  United  States  National  Museum.  I 
take  pleasure  in  naming  this  subspecies  for  Prof.  E.  D. 
Sanderson.  I have  seen  specimens  of  it  from  New  Hamp- 
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shire  (Hanover  and  Durham)  and  Massachusetts  (Amherst) 
only. 

Habitat. — This  species  ranges  through  the  greater  part,  at 
least,  of  the  Transition  and  Upper  Austral  Zones  east  of  the 
Rocky  Mountains  and  runs  over  considerably  into  the  Cana- 
dian Zone  and  is  also  present  among  the  eastern  ranges  of 
the  Rocky  Mountains,  at  least  in  Wyoming,  Montana  and 
Canada.  I have  records  of  it  from  all  the  New  England  and 
Middle  Atlantic  states,  from  North  Carolina,  Kentucky,  Ohio, 
Indiana,  Michigan,  Illinois,  Wisconsin,  Minnesota  (St.  Paul 
and  Lake  Itasca),  Iowa,  Missouri,  Kansas,  Nebraska,  the 
Dakotas,  eastern  Colorado,  Wyoming  and  Montana  (Mis- 
soula, Big  Fork,  Ravalli  County)  in  the  United  States  and 
from  Quebec  (Meach  Lake),  Ontario  (Ottawa,  Muskoka, 
Nepigon,  Rostrevor),  the  old  Territory  of  Assiniboia  (Re- 
gina) and  Alberta  (Banff)  in  Canada.  It  is  a common  spe- 
cies throughout  the  greater  part  of  its  range  and,  in  some 
localities,  is  the  most  abundant  species  of  Bombus  present. 
What  are  its  northern  and  southern  limits  in  the  eastern  and 
in  the  western  parts  of  its  habitat  ? 

Nests. — I have  taken  but  a single  nest  of  this  species.  It 
was  made  up  of  dry  grass  woven  together  and  was  on  the 
surface  of  the  ground  in  an  open  field.  It  contained  two 
queens,  eight  workers  and  two  males  and  was  taken  in  the 
day  time  of  July  20,  1904.  The  workers  of  this  nest  were 
the  most  vicious  and  ready  to  sting  of  any  with  which  I have 
had  any  experience.  In  the  collection  of  the  American  Mu- 
seum of  Natural  History  is  a nest  of  this  species  which  was 
taken  by  Mr.  Wm.  Beutenmiiller  at  Potato  Knob  in  the  Black 
Mountains  of  North  Carolina  (elevation  6,420  feet)  about 
July  1,  1902.  This  nest  was  located  in  the  hollow  trunk  of 
a standing  mountain  ash  and  it  contained  two  queens  and 
eight  workers,  but  many  bees  escaped  as  it  was  taken  in  the 
day  time.  This  nest,  like  the  one  taken  by  me,  was  appar- 
ently an  adopted  mouse  nest,  it  being,  as  usual,  of  dried  grass. 

This  species  is  apparently  rather  closely  related  to  B.  bi- 
maculatus , from  which  it  can  be  separated  by  the  greater 
amount  of  yellow  pile  on  the  second  dorsal  abdominal  seg- 
ment and  by  the  volsellae  of  the  genitalia  of  the  males  dis- 
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tinctly  narrower  towards  their  ends  and  with  much  smaller 
and  less  prominent  apical  projections  than  in  bimaculatus. 
Vagans  is  very  closely  related  to  B.  cockerelli,  from  which  it 
can  be  separated  by  the  greater  amount  of  dark  pile  between 
the  bases  of  the  wings  and  of  yellow  pile  on  the  apical  dor- 
sal segments  of  cockerelli , and  to  B.  bolsteri , from  which  it 
differs  much  as  it  does  from  cockerelli. 

The  fact  that  the  vagans  queen  of  Cresson  and  the  consi- 
rnilis  queen  of  Cresson  have  both  seemed  to  demand  the 
workers  and  males  above  described,  in  order  to  make  out  a 
full  complement  of  castes  for  a species,  has  long  kept  this 
species  in  confusion.  The  capture  of  all  three  castes  in  the 
same  nest,  as  above  noted,  satisfactorily  decides  this  matter. 
There  still  remains  some  doubt,  however,  as  to  which  of 
these  queens  Smith  originally  described.  I corresponded 
somewhat  with  Col.  C.  T.  Bingham  of  the  British  Museum 
about  this  matter,  but  was  unable  to  get  information  which 
would  definitely  decide  the  question.  It  is  evident  that 
Smith’s  type  is  not  a queen  of  perplexus,  the  only  other  possi- 
bility, as  Col.  Bingham  wrote  me  that  the  type  has  the  pleura 
covered  with  yellow  pile  to  the  bases  of  the  legs.  Col. 
Bingham  further  wrote,  concerning  Smith’s  type,  that  “the 
pubescence  on  the  basal  two  segments  of  the  abdomen  is 
fluffy,  the  dividing  line  between  the  yellow  and  the  dark 
pubescence  not  being  more  sharply  defined  than  in  your 
specimens  No.  25  ” (“  specimens  No.  25  ” referred  to  speci- 
mens of  the  queen  of  perplexus  which  I sent  him).  This 
description  of  the  pile  on  the  abdomen  of  the  type  does  not 
apply  well  to  the  affinis  queen,  as  that  queen  has  the  pile  on 
the  dorsum  of  the  abdomen  short  and  the  line  between  the 
black  and  the  yellow  sharply  defined.  Furthermore,  the 
type,  as  shown  by  the  original  description  and  by  Col.  Bing- 
ham’s letter,  is  decidedly  smaller  than  the  normal  affinis 
queen  and  is  of  the  same  size  as  the  normal  consimilis  queen. 
For  these  reasons,  I prefer  to  consider  the  consimilis  queen 
of  Cresson,  rather  than  the  affinis  queen,  the  same  as  the 
vagans  of  Smith  until  someone,  who  knows  the  two  queens 
well,  shall  examine  Smith’s  type  and  give  a full  and  decisive 
report  thereon. 
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Bombus  (Bombus)  cockerelli  nom.  nov. 

Bombus  prunellce  Cockerell  and  Porter,  Ann.  and  Magaz.  Nat.  Hist., 
Ser.  7,  IV,  1899,  p.  391  (pars.). 

“ Viereck,  Trans.  Amer.  Ent.  Soc.,  XXIX,  1903,  p. 
45  (pars.). 

? “ consimilis  Viereck,  Trans.  Amer.  Ent.  Soc.,  XXIX,  1903,  p. 

44. 

“ prunellce  Cockerell,  Bull.  So.  Cal.  Acad.  Sci.,  Ill,  June,  1904, 
p.  89  (pars.). 

“ “ Cockerell,  Trans.  Amer.  Ent.  Soc.,  XXXII,  July, 

1906,  p.  238  (pars.). 

? “ consimilis  Cockerell,  Trans.  Amer.  Ent.  Soc.,  XXXII,  Nov., 

1906,  p.  313. 

“ prunellce  Cockerell,  Trans.  Amer.  Ent.  Soc.,  XXXII,  Nov., 
1906,  p.  313  (pars.). 

Types. — Described  from  two  queens  (cotypes)  and  four 
workers  (cotypes).  One  queen  and  two  workers  are  de- 
posited in  each  of  the  two  following  collections : Massa- 
chusetts Agricultural  College  and  United  States  National 
Museum. 

Pile  of  medium  length  and  coarse.  Face  with  some  yellow  hair ; 
occiput  with  a triangular  patch  of  yellow  pile ; thorax  with  yellow 
pile , except  for  an  indefinite  black  interalar  band  ; abdomen  yellow  at 
the  base , black  in  the  middle  and  yellow  toward  the  apex  ; legs  dark , 
but  with  considerable  yellow  pile  on  their  basal  portions  ; wings  not 
very  dark.  Malar  space  long. 

Queen.  Head. — Elongate.  Face  with  considerable  yellow  pile  about 
the  bases  of  the  antennae,  with  black  hairs  admixed  ; the  triangular 
patch  of  yellow  pile  on  the  occiput  with  at  most  only  a very  slight 
admixture  of  dark  hairs  ; cheeks  dark.  Labrum  with  tubercle-like 
areas  well  separated,  their  margins  rounded  and  summits  flat  or 
slightly  concaved  ; shelf-like  projection  narrow  and  not  very  promi- 
nent. Malar  space  longer  than  its  width  at  apex,  about  one-fourth 
as  long  as  the  eye.  Clypeus  sparsely  and  delicately  punctate  over  the 
disc,  smooth  and  shining.  Third  antennal  segment  longer  than  the 
fifth,  the  fifth  longer  than  the  fourth. 

Thorax. — Front  part  of  dorsum  and  scutellum  covered  with  yellow 
pile,  the  middle  portion  with  black  and  yellow  pile  mixed,  forming  a 
poorly  defined  black  interalar  band  ; center  of  disc  naked,  smooth  and 
shining.  Mesopleura,  to  the  bases  of  the  legs,  metapleura  and  sides  of 
median  segment  bearing  yellow  pile. 

Abdomen. — Dorsum  : segments  one  and  two  covered  with  yellow 
pile  ; segments  three  and  four  black,  with  yellow  on  the  extreme  side 
margins  ; segment  five  entirely  covered  with  yellow  pile  ; segment  six 
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mostly  dark,  but  with  some  yellow  hair  on  the  sides.  Venter  dark  on 
each  side  of  the  middle  line,  but  with  sides  of  apical  margins  of  most 
of  the  segments  fringed  with  yellow  hairs. 

Wings. — Only  moderately  stained  with  brown  ; the  fore  pair  some- 
what the  lightest  across  their  middle  portions. 

Legs. — Coxae,  trochanters  and  bases  of  femora  with  considerable 
light  yellow  pile,  at  least  on  their  lower  sides  ; tibiae  dark. 

Worker. — Much  like  the  queen  ; face  and  occiput  often  almost  en- 
tirely dark,  with  only  a slight  admixture  of  yellow  hairs  ; the  anterior 
part  of  the  dorsum  of  the  thorax  and  the  middle  of  the  scutellum  often 
with  an  admixture  of  black  hairs  ; wings  lighter  than  those  of  the 
queen,  subhyaline. 

Male. — Unknown. 

Dimensions. — Length:  queen,  about  15  mm.  ; worker,  9^  mm.  to 
12  mm.  Spread  of  wings  : queen,  about  33  mm.  ; worker,  20  mm.  to 
26  mm.  Width  of  abdomen  at  second  segment:  queen,  about  8|  mm.  ; 
worker,  4^  mm.  to  5^  mm. 

Habitat. — I have  records  of  this  species  from  New  Mexico 
only.  They  are  as  follows  : Rio  Ruidoso,  White  Mountains 
(from  6500  to  6800  feet  altitude) , the  type  specimens  ; Cloud- 
croft,  several  queens  in  the  collection  of  the  American  Ento- 
mological Society.  This  species  is  very  closely  allied  to  B. 
vagans  and  thorough  collecting  may  prove  that  it  should  be 
considered  as  only  a subspecies. 

Bombus  (Bomlms)  bolsteri  new  species. 

Types. — Described  from  four  queens  (cotypes)  and  five 
workers  (cotypes),  all  from  Newfoundland  (Bay  of  Islands, 
Little  River,  Humber  River  near  Deer  Lake),  deposited  in 
collections  as  follows  : Massachusetts  Agricultural  College 
(one  queen  and  one  worker),  Museum  of  Comparative  Zo- 
ology (one  queen  and  one  worker),  American  Entomological 
Society  (one  queen  and  one  worker) , United  States  National 
Museum  (one  queen  and  one  worker)  and  the  private  collec- 
tion of  Judge  P.  G.  Bolster,  Boston,  Mass,  (one  worker). 
Mr.  Bolster  collected  the  specimens  and  I name  the  species 
in  his  honor. 

Pile  rather  long  and  of  medium  texture.  Head  dark  ; thorax  yel- 
low, with  a very  broad  black  inter  alar  band , the  anterior  part  of  the 
dorsum  also,  in  the  case  of  the  queen , with  a more  or  less  strong  ad- 
mixture of  black  hairs  ; dorsum  of  abdomen  with  the  first  two  segments 
yellow,  third  and  fourth  black,  fifth  yellow  and  sixth  black;  corbicu- 
lar  fringes  black.  Malar  space  rather  long. 

TRANS.  AM.  ENT.  SOC.,  XXXVIII. 


358 


AMERICAN  HYMENOPTERA. 


Queen.  Head. — Elongate.  Face  black,  but  with  a very  faint  sprink- 
ling of  light  hairs  (visible  with  a lens)  about  the  bases  of  the  antennae  ; 
occiput  black,  but  often  with  a very  faint  sprinkling  of  yellow  hairs 
(visible  with  a lens)  in  the  middle  ; cheeks  dark.  Labrum  with  tuber- 
cle-like areas  well  separated,  their  margins  rounded  and  summits  flat 
or  slightly  concaved  ; the  surface  between  them,  and  above  the  shelf- 
like projection,  excavated  ; the  shelf-like  projection  narrow  and  not 
prominent.  Malar  space  longer  than  its  width  at  the  apex,  about  one- 
fourth  as  long  as  the  eye.  Clypeus  very  sparsely  and  delicately  punc- 
tate over  the  disc,  smooth  and  shining,  the  corners  coarsely  punctate. 
Flagellum  of  antenna  about  twice  as  long  as  the  scape ; the  third  an- 
tennal segment  much  longer  than  the  fifth,  the  fifth  very  slightly 
longer  than  the  fourth. 

Thorax. — Front  part  of  dorsum  bearing  a mixture  (of  varying  pro- 
portions) of  black  and  yellow  pile  ; the  region  between  the  bases  of  the 
wings  black,  usually  with  an  admixture  of  yellow  hairs  toward  the  sides  ; 
scutellum  covered  with  yellow  pile,  but  with  an  admixture  of  black 
hairs  in  front,  especially  in  the  middle  ; center  of  disc  bare,  smooth 
and  shining ; mesopleura  covered  with  yellow  pile  to  the  bases  of  the 
legs  ; metapleura  and  sides  of  the  median  segment  clothed  with  yellow 
pile. 

Abdomen. — Dorsum:  segments  one  and  two  yellow;  segments  three 
and  four  black ; segment  five  yellow ; segment  six  black.  Venter 
mostly  black. 

Wings. — Only  moderately  stained  with  brown. 

Legs. — The  hind  coxse  usually  with  some  yellow  hair  on  their  outer 
sides  ; the  trochanters  and  usually  the  very  bases  of  the  femora  with 
more  or  less  yellow  pile  on  their  lower  sides ; the  femora  and  tibiae 
mostly  black. 

Worker. — Much  like  the  queen,  but  with  somewhat  lighter  wings ; 
the  coxae,  trochanters  and  femora  often  entirely  black ; the  anterior 
part  of  the  dorsum  of  the  thorax  usually  without  an  admixture  of 
black  hairs  with  the  yellow ; face  often  entirely  black.  Malar  space 
somewhat  variable,  sometimes  not  longer  than  its  width  at  the  apex. 
Venter  often  with  considerable  yellow  pile  on  the  sides  of  the  apical 
margins  of  the  third,  fourth  and  fifth  segments. 

Dimensions. — Length:  queen,  14  mm.  to  16mm.;  worker,  10  mm. 
to  13  mm.  Spread  of  fore  wings  : queen,  32  mm.  to  34  mm.  ; worker, 
23  mm.  to  28  mm.  Width  of  abdomen  at  second  segment : queen,  8| 
mm.  to  9 mm.  ; worker,  mm.  to  7 mm. 

This  species  appears  to  be  most  closely  related  to  B. 
vagans,  from  which  it  may  be  readily  separated  by  the  differ- 
ent coloration  of  the  pile  on  the  dorsum  of  its  thorax  and 
on  its  fifth  dorsal  abdominal  segment. 
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Bombus  (Bombus)  couperi  Cress. 

Bombus  couperi  Cresson,  Proc.  Ac.  Nat.  Sci.  Phila.,  1878,  p.  185,  9 . 

“ Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p.  231 
(Catal.) . 

“ Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  307. 

“ “ Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  515. 

“ “ Cockerell,  Psyche,  IX,  1901,  p.  163. 

“ “ Cockerell,  Univ.  Color.  Studies,  IV,  1907,  p.  257. 

“ Fletcher  and  Gibson,  Can.  Ent.  Rec.  (Ann.  Rep’t  Ent. 
Soc.  Ont.),  1908,  p.  111. 

Types. — Described  from  two  queens  from  Canada ; in  the 
collection  of  the  American  Entomological  Society. 

Pile  of  medium  length  and  rather  fine.  Face  dark  ; occiput  variable  ; 
thorax  yellow , with  a broad  black  inter  alar  band  ; dorsum  of  abdomen 
with  the  two  basal  segments  yellow , segment  three  black , segment  four 
black  or  black  and  yellow , segment  five  yellow  or  i err uginous -yellow , 
segment  six  black  or  ferruginous-yellow ; corbicular  fringes  mostly 
black.  Malar  space  rather  short. 

Queen.  Head. — Face  dark,  but  with  a sprinkling  of  yellow  hairs 
(visible  with  a lens)  about  the  bases  of  the  antennae ; occiput  some- 
times entirely  dark  and  occasionally  with  a triangular  patch  of  pure 
yellow,  but  usually  with  a mixture  of  dark  and  yellow  pile  ; cheeks 
dark.  Labrum  with  large  tubercle-like  areas,  their  posterior  (basal) 
margins  somewhat  sharply  rounded  and  their  summits  rather  strongly 
concaved  and  mostly  impunctate  ; the  surface,  between  these  areas 
and  above  the  shelf-like  projection,  rather  deeply  excavated  ; the  shelf- 
like projection  narrow  and  not  prominent.  Malar  space  not  longer 
than  its  width  at  apex,  about  one-fifth  as  long  as  the  eye.  Clypeus 
sparsely  and  delicately  punctate  and  shining  over  the  disc,  the  corners 
being  coarsely  punctate.  Flagellum  of  antennae  scarcely  twice  as  long 
as  the  scape  ; third  antennal  segment  distinctly  longer  than  fifth  ; the 
fourth  and  fifth  subequal  in  length. 

Thorax. — Anterior  part  of  dorsum  and  scutellum  with  yellow  pile 
only;  a broad  black  band  between  the  bases  of  the  wings,  but  often 
with  a very  strong  admixture  of  yellow  hairs  on  each  side,  close  to  the 
base  of  the  wing ; mesopleura  covered  with  yellow  pile  to  the  bases  of 
the  legs  ; metapleura  with  yellow  pile  ; sides  of  the  median  segment 
sometimes  entirely  dark,  but  usually  with  more  or  less  yellow  hair. 

Abdomen. — Dorsum  : segments  one  and  two  yellow  ; segment  three 
black  ; segment  four  entirely  black  or  with  yellow  pile  on  the  apical 
portion  ; segment  five  covered  with  yellow  or  yellow-ferruginous  pile  ; 
segment  six  usually  entirely  black,  but  often  more  or  less  ferruginous- 
yellow.  Venter  mostly  black,  but  with  the  sides  of  the  apical  margins 
of  segments  three,  four  and  five  fringed  somewhat  with  yellow  hairs. 
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Wings. — Moderately  stained  with  brown. 

Legs. — Hind  coxae  with  some  yellow  hair  on  their  outer  sides  ; tro- 
chanters, and  usually  the  very  bases  of  the  femora  also,  with  yellow  pile 
on  their  lower  sides  ; femora  and  tibiae  mostly  black,  the  corbicular 
fringes  sometimes  with  a slight  ferruginous  tinge. 

Worker  and  male  unknown. 

Dimensions. — Length,  13  mm.  to  15  mm.  ; spread  of  wings,  30  mm. 
to  32  mm.  ; width  of  abdomen  at  second  segment,  8 mm. 

Redescribed  from  nine  specimens,  all  from  Canada  (Lab- 
rador, Isle  Royale  in  Lake  Superior,  mountains  east  of  Cod- 
roy  and  Bay  of  Islands  in  Newfoundland,  Nepigon  in  Ontario 
and  Anticosti  Island).  It  is  apparently  a strictly  Boreal 
form  and  rather  rare. 

This  species  appears  to  be  very  closely  related  to  B. 
frigidus,  and  it  seems  quite  possible  that  extensive  collect- 
ing will  prove  that  it  should  be  considered  either  a sub- 
species or  color  variant  of  that  species.  The  two  species, 
as  far  as%I  have  been  able  to  see  specimens,  may  be  readily 
separated  by  the  difference  in  the  color  of  their  corbicular 
fringes.  This  species,  to  some  extent,  forms  a connecting 
link  between  frigidus  and  bolsteri,  but  it  has  a distinctly 
shorter  malar  space  than  does  the  latter  of  those  two  species. 

Bombus  (Bombus)  frigidus  F.  Sm. 

||  Bombus  derhamellus  W.  Kirby,  Faun.  Bor.-Amer.,  IV,  1837,  p.  273,  n. 
380,  9 (misidentification). 

“ frigidus  Smith,  Catal.  Hymen.  Brit.  Mus.,  II,  1854,  p.  399,  n. 
54,  9 cf. 

“ carriei  Greene,  Ann.  Lyc.  Nat.  Hist.  N.  Y.,  VII,  1860,  p.  170, 
n.  2,  9 , p.  175. 

“ frigidus  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  100,  n.  25, 
9 8 (not  the  d1). 

“ derhamellus  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  108. 

“ “ Bethune  (Reprint  W.  Kirby’s  Faun.  Bor.-Amer.), 

Can.  Ent.,  X,  1878,  p.  118. 

“ “ Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p. 

231.  (Catal.). 

“ frigidus  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p.  231. 
(Catal.). 

“ derhamellus  Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  307. 
(Catal.) . 

“ frigidus  Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  307.  (Catal.). 
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Bombus  frigidus  Provancher,  Addit.  Faun.  Canada.  Hymen.,  1888,  p. 
341,  n.  11,  $ S d1. 

“ “ Ant.  Handlirsch,  Ann.  naturh.  Hofmus.  Wien.,  VI, 

1891,  p.  454  (pars.). 

“ “ Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  521  (pars.). 

“ frigidus  Cockerell,  Psyche,  IX,  1901,  p.  163. 

“ derhamellus  Cockerell,  ibid. 

? “ Oregonensis  Titus,  Can.  Ent.,  XXXIV,  1902,  p.  39,  9,  and  p. 

44,  d\ 

4‘  couperi  Ashmead,  Proc.  Wash.  Ac.  Sci.,  IV,  1902,  p.  126. 

? “ “ Titus,  Can.  Ent.,  XXXIV,  1902,  pp.  39  and  43,  9 cf. 

“ “ Ashmead,  Hym.  of  Alaska,  1904,  p.  132. 

? “ frigidus  Cockerell,  Trans.  Amer.  Ent.  Soc.,  XXXII,  1906,  p. 

312. 

“ “ H.  Friese,  Ann.  du.  Mus.  Zool.  de  l’Acad.  Imp.  des 

Sci.  de  St.  Petersb.,  1904,  Tome  IX,  no.  4. 

“ Cockerell,  Univ.  Color.  Studies,  IV,  1907,  p.  257. 

Types. — The  queen,  taken  in  Latitude  65°,  described  as 
derhamellus  by  Kirby,  is  probably  in  the  British  Museum  col- 
lection, but  may  have  lost  its  identity.  The  male  is  in  the 
same  collection  as  is  also  the  specimen  on  which  Smith 
based  his  description  of  the  queen. 

Pile  rather  long-  and  fine.  Face  of  female  black , of  male  yellow  ; 
thorax  all  yellow , except  a broad  black  inter  alar  band ; abdominal 
dorsum  yellow  at  base , black  in  middle  and  ferruginous  or  ferruginous- 
yellow  at  afex ; corbicular  fringes  more  or  less  ferruginous  ; malar 
space  rather  short. 

Queen.  Head. — Broadly  triangular  in  outline.  Occiput  bearing  yel- 
low pile,  without  admixture  of  black  hairs  ; face  and  sides  behind  eyes 
bearing  little  or  no  pile  of  a color  other  than  dark  brown  or  black. 
Labrum  with  large  tubercle-like  areas  smooth  on  their  somewhat  con- 
caved summits,  their  anterior  borders  somewhat  sharply  rounded,  and 
with  the  shelf-like  projection  between  them  small  as  in  mixtus.  Malar 
space  not  longer  than  its  width  at  apex,  not  more  than  one-fifth  as 
long  as  the  eye.  Clypeus  moderately  to  sparsely  punctate,  shining. 
Flagellum  of  antennae  scarcely  twice  as  long  as  scape ; third  antennal 
segment  distinctly  longer  than  fifth,  fourth  and  fifth  subequal. 

Thorax. — Dorsum  covered  with  yellow  pile  except  for  a wide  black 
interalar  band,  which  is  widest  at  the  middle  line  of  the  body,  its  front 
margin  curving  forward  slightly  and  its  hind  margin  backward  in  the 
middle  ; with  usually  no  sharp  median  V like  extension  of  the  black  back 
onto  the  scutellum.  Tegulse  dipping  into  the  yellow  in  front  so  as  to 
be  from  a third  to  half  surrounded  by  it ; center  of  disc  naked,  smooth 
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and  shining  ; pleura  usually  entirely  covered  with  yellow  to  bases  of  legs  ; 
sides  of  median  segment  sometimes  with  black,  sometimes  with  yellow 
pile. 

Abdomen . — Dorsum  with  segments  one  and  two  entirely  covered 
with  yellow  pile  ; segment  three  entirely  black  ; segment  four  either 
black  on  basal  half  or  entirely  concolorous  with  segments  five  and  six, 
these  being  covered  with  yellowish-ferruginous  pile  of  greatly  varying 
shade.  Venter  very  thinly  clothed  with  pile,  the  predominating  color 
often  being  light  yellowish,  especially  toward  the  apex.  Hypopygium 
without  a median  carina. 

Wings. — Light,  only  slightly  stained  with  brown.  Fore  wings  dark- 
est on  median  and  submedian  cells,  on  anterior  portion  of  radial  cell 
and  beyond  the  end  of  the  radial  cell. 

Legs. — Coxae,  trochanters  and  femora  quite  variable,  sometimes 
bearing  only  dark  pile,  sometimes  with  a considerable  amount  of  light 
or  yellow  hair.  Fore  and  middle  tibiae  usually  bearing  very  little  light 
pile ; corbicular  fringes  quite  strongly  ferruginous,  but  usually  with 
more  or  less  black  hairs  intermixed.  Posterior  metatarsi  bearing  only 
short  spines  and  pubescence,  except  for  a basal  posterior  fringe  of 
rather  short  hairs  and  a few  hairs  of  about  the  same  length  on  the 
basal  portion  of  their  outer  sides. 

Worker. — Much  like  the  queen,  but  often  with  an  admixture  of  black 
hairs  with  the  yellow  on  the  occiput ; lower  parts  of  pleura  often  dark 
brown  or  black  ; metapleura  often  with  black  hair  only ; sides  of  me- 
dian segment  with  only  black  hair  ; coxae,  trochanters,  femora  and 
fore  and  middle  tibiae  black ; corbicular  fringes  often  black.  Wings 
lighter,  as  a rule,  than  those  of  queen.  Clypeus  sparsely  punctate  or 
entirely  smooth. 

Male.  Head. — Somewhat  rounded  triangular  in  outline.  Face  with 
a very  conspicuous  patch  of  yellow  pile  between  and  below  the  bases 
of  the  antennae;  this  patch,  as  a rule,  not  nearly  reaching  the  inner 
margin  of  the  eye  on  either  side.  Occiput  usually  bearing  pure  yellow 
pile ; pile  above  bases  of  antennae  usually  yellow  and  black  mixed,  the 
latter  being  greatly  predominant ; ventro-lateral  portions  of  head  usu- 
ally with  a considerable  amount  of  light  yellow  pile.  Labrum  slightly 
concave  transversely  ; malar  space  longer  than  its  width  at  the  apex, 
about  one-fourth  as  long  as  the  eye ; clypeus  mostly  covered  by  pile ; 
flagellum  of  antenna  nearly  three  times  as  long  as  scape,  rather  sud- 
denly thickened  at  base  ; third  and  fifth  antennal  segments  subequal 
in  length,  fourth  shorter  than  either. 

Thorax. — Coloration  of  pile  much  as  in  queen. 

Abdomen. — Coloration  of  pile  much  as  in  queen  and  worker,  but  the 
fourth  as  well  as  the  third  dorsal  segment  often  entirely  black  ; venter 
usually  with  very  little,  if  any,  dark  hair. 

Genitalia. — Outer  spatha  like  that  of  B.  vagans  (fig.  131).  Claspers 
much  like  those  of  B.  mixtus  (figs.  108  and  109). 
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IVings. — About  as  in  worker. 

Legs. — Coxae,  trochanters  and  femora  usually  bearing  a consider- 
able amount  of  light  pile  ; fore  tibiae  usually  bearing  little  or  no  pile 
other  than  dark  brown  or  black  ; middle  tibiae  usually  with  consider- 
able yellowish-ferruginous  pile  on  apical  part  of  outer  sides;  hind  tibiae 
with  outer  faces  convex  and  more  or  less  bare  on  apical  part,  the  fringes 
long  and  more  or  less  strongly  yellowish-ferruginous  ; hind  metatarsi 
with  only  short  spines  and  pubescence,  except  for  a fringe  of  rather 
long  hairs  on  the  basal  three-fourths  of  the  posterior  border. 

Dimensions. — Length:  queen,  13  mm.  to  16^  mm.;  worker,  9 mm. 
to  12  mm.  ; male,  10  mm.  to  12  mm.  Spread  of  wings  : queen,  30 
mm.  to33  mm.  ; worker,  21  mm.  to  25  mm.  ; male,  24  mm.  to  26  mm. 
Width  of  abdomen  at  second  segment  : queen,  7 mm.  to  9 mm.  ; 
worker,  5 mm.  to  6|  mm.  ; male,  5 mm.  to  6 mm. 

Redescribed  from  thirteen  queens,  fifteen  workers  and 
seventeen  males. 

Habitat. — I have  seen  specimens  of  this  species  from 
Alaska,  Mackensie,  “Hudson  Bay  Territory,”  Labrador  and 
Newfoundland,  and  it  seems  to  be  quite  common  in  these 
northern  regions.  What  is  its  southern  limit  ? I have  seen 
one  queen  labelled  “Vancouver”  and  another  labelled 
“ Colorado  ” and  two  workers  labelled  “ Fremont  Pass,  Colo- 
rado, 11,500  to  12,000  feet.”  These  are  all  the  specimens 
of  this  species,  purporting  to  come  from  the  western  United 
States  or  southern  Canada,  which  I have  seen  among  some 
five  thousand  specimens  of  bumble-bees  from  those  regions, 
and  this  indicates  that  the  species  is  extremely  rare  in  all 
this  southern  part  of  its  range  and  confined  to  the  very  crests 
of  the  mountain  ranges,  being  a strictly  Boreal  form.  In  the 
east,  it  is  not  present  in  the  United  States  unless  it  be  in  north- 
ern Maine,  and  it  is  not  even  certain  that  it  is  present  in  New 
Brunswick.  Is  it  present  in  Quebec,  Ontario,  northern  Michi- 
gan or  northern  Minnesota  ? It  is  not  improbable  that  Prof. 
Cockerell’s  records  of  this  species  from  “ Truchas  Peak, 
above  timber  line  ” and  “top  of  Las  Vegas  Range,”  New 
Mexico  are  correct.  It  is  probably  present  in  western  Mon- 
tana, western  Wyoming  and  parts  of  Idaho  and  Washington 
and  possibly  in  parts  of  Oregon  and  California.  My  most 
northern  records  are:  Eagle  (Alaska);  Ft.  Rae  (Macken- 
sie), and  Ungava  Bay  (Labrador). 
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As  stated  under  the  description  of  mixtus , frigidus  is  closely 
related  to  that  species.  It  also  has  a very  close  ally  in  the 
European  B.  rajellus  (Kirby)  (=  true  derhamellus  (Kirby) 
some  variations  of  which  it  somewhat  closely  resembles  in 
coloration  and  general  appearance.  It  can,  however,  be  sepa- 
rated from  that  species  by  structural  characters.  I have 
seen  both  queens  and  males  of  rajellus , labelled  by  both  Sch- 
miedeknecht  and  Kriechbaumer,  and  have  noted  differences 
between  the  two  species  as  follows  : 


B.  frigidus  F.  Sm. 


B.  rajellus  Kirby. 


Females.  Males. 


Females. 


Males. 


Occiput  al-  Very  strong 
ways  yellow,  j yellow  tuft  on 
Lower  part  of  face.  Interalar 
pleura  always  j band  distinct 
covered  to  and  well  defin- 
bases  of  legs  ed.  Fore  and 
with  light  yel-  hind  fringes  of  ! 
low  pile.  posterior  tibiae 

I very  long.  Pos- 
terior border  of 
hind  metatarsi 
with  fringe  of  j 
long  hairs.  An- 
tennae (on  the 
average)  fully 
one-fifth  their  i 
own  length  |j 
shorter  than  h 
those  of  rajel-  j 
lus ; segments  j 
of  flagellum  not 
at  all  arcuate. 


More  or  less  A few  yellow  hairs 
darker  in  gen-  j on  the  face,  mixed 
eral  coloration.  ! in  with  the  black. 
Occiput  always  , Interalar  band  not 
black.  Lower  well  defined,  the  dor- 
part  of  pleura  sum  and  pleura  be- 
always  dark.  ing  comparatively 
I quite  dark.  Hind 
tibiae  with  front 
j fringes  short  and 
hind  ones  only  mod- 
! erately  long.  Poste- 
rior border  of  hind 
metatarsi  without 
fringe  of  long  hairs. 
Flagellum  of  an- 
tennae considerably 
| longer,  in  compari- 
son with  the  scape, 
than  that  of  frigi- 
dus, its  segments 
i more  or  less  strong- 
i ly  arcuate  (fig.  17). 


Bombus  (Bombus)  pleuralis  Nyl. 


? Bombus  praticola  W.  Kirby,  Faun.  Bor.-Amer.,  IV,  1837,  p.  274,  n. 
381. 

“ pleuralis  Nyl.,  Notis.  Saellsk.  faun,  and  fl.  Fenn.  Forh.,  I, 
1848  (adnot.),  p.  231,  n.  9. 

“ “ Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  96,  n. 
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? Bombus  praticola  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  n.  36. 

? “ “ Bethune  (Reprint,  W.  Kirby’s  Faun.  Bor. -Amer.). 

Can.  Ent.,  X,  1878,  p.  118. 

“ pleuralis  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p, 
230.  (Catal.) . 

“ Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  308. 

“ Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  540. 

? “ praticolus  Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  541. 

“ pleuralis  Ashmead,  Proc.  Wash.  Ac.  Sci.,  IV,  1902,  p.  127. 
“ juxtus  Ashmead,  Proc.  Wash.  Ac.  Sci.,  IV,  1902,  p.  217. 

“ pleuralis  Ashmead,  Hym.  of  Alaska,  1904,  p.  133. 

“ juxtus  Ashmead,  Hym.  of  Alaska,  1904,  p.  133. 

“ pleuralis  Cockerell,  Can.  Ent.,  XLI,  Jan.,  1909,  p.  37. 

“ H.  Friese,  Ann.  du  Mus.  Zool.  de  l’Acad.  Imp. 
des  Sci.  de  St.  Petersb.,  1904,  Tome  IX,  no.  4. 

Pile  rather  long  and  moderately  coarse  in  texture . Face  of  females 
always  mostly  dark.  Dorsum  of  thorax  covered  with  yellow  pile , ex- 
cept for  a well  defined  black  interalar  band  ; mesopleura  mostly  yellow, 
but  their  lowest  parts  often  dark.  Abdomen  with  the  two  basal  dorsal 
segments  mostly  covered  with  yellow  pile , but  the  queens  with  the  middle 
portions  of  these  two  segments  more  or  less  dark  ; the  remaining  dorsal 
segments  usually  mostly  or  entirely  black , but  the  third  and  fourth  some- 
times more  or  less  ferruginous.  Wings  rather  light.  Corbicular  fringes 
of  females  dark  Malar  space  rather  long. 

Queen.  Head. — Somewhat  elongate  trapeziform.  Face  mostly  dark, 
but  with  more  or  less  yellow  pile  between  the  bases  of  the  antennae  ; oc- 
ciput sometimes  entirely  dark,  but  usually  with  black  and  yellow  hair 
mixed,  the  yellow  often  being  predominant ; cheeks  dark.  Labrum 
with  tubercle-like  areas  having  their  margins  rounded  and  summits 
flat  or  somewhat  concaved  ; shelf-like  projection  moderately  broad  and 
prominent.  Malar  space  somewhat  longer  than  its  width  at  the  apex, 
fully  one-fourth  as  long  as  the  eye.  Clypeus  rather  delicately  and 
sparsely  punctate  over  the  disc,  the  corners  coarsely  punctate.  Third 
antennal  segment  nearly  as  long  as  the  fourth  and  fifth  taken  together, 
the  fifth  longer  than  the  fourth. 

Thorax. — Dorsum,  except  for  a broad  and  fairly  well  defined  black 
interalar  band,  entirely  covered  with  yellow  pile;  center  of  the  disc 
naked,  smooth  and  shining  ; mesopleura  mostly  covered  with  yellow 
pile,  but  the  yellow  only  occasionally  reaching  the  bases  of  the  legs, 
the  lowest  portions  usually  being  dark  ; metapleura  mostly  dark,  but 
with  some  light  pile  on  their  upper  portions  ; sides  of  median  seg- 
ment usually  entirely  dark,  sometimes  with  a slight  admixture  of  yel- 
low hairs. 

Abdomen. — Dorsum  : segment  one  dark  in  the  middle  and  yellow  on 
the  extreme  sides  ; segment  two  with  a black  median  triangle,  its  base 
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on  the  basal  margin  of  the  segment  and  its  apex  on  the  apical  margin, 
the  remainder  of  the  segment  bearing  yellow  pile  ; segment  three  black, 
but  sometimes  with  the  apical  margin,  and  often  with  the  extreme  side 
margins,  fringed  somewhat  with  yellow  hairs  ; segments  four,  five  and 
six  entirely  black.  Venter  with  the  apical  margins  of  the  segments 
fringed  more  or  less  with  yellowish  hairs,  especially  on  the  sides. 
Hypopygium  with  a distinct  median  carina  on  its  apical  portion. 

Wings  — Not  very  deeply  stained  with  brown  ; the  fore  pair  with 
the  veins  noticeably  darker  than  the  membranes. 

Legs . — Mostly  dark.  The  middle  and  hind  trochanters  sometimes 
with  considerable  light  pile  on  their  lower  sides. 

Worker. — Much  like  the  queen,  but  usually  with  considerably  lighter, 
subhyaline  wings  ; head  very  often  entirely  dark  ; mesopleura  usually 
entirely  covered  with  yellow  pile  to  the  bases  of  the  legs  ; metapleura 
often  mostly  clothed  with  yellow  pile ; abdomen  with  dorsal  segments 
one  and  two  usually  having  little  or  no  dark  pile  in  the  middle. 

Male.  Head. — Triangular.  Face  with  some  yellow  pile  mixed  with 
the  black  above  the  bases  of  the  antennae,  below  the  bases  of  the  an- 
tennae heavily  clothed,  for  the  most  part,  with  pure  yellow  pile  ; occiput 
with  a triangular  patch  of  pure  yellow  pile  ; ventro-lateral  parts  bear- 
ing a considerable  amount  of  yellow  hair.  Malar  space  distinctly 
longer  than  its  width  at  the  apex,  about  one-third  as  long  as  the  eye. 
Clypeus  mostly  covered  up  with  yellow  pile.  Third  antennal  segment 
somewhat  longer  than  the  fifth,  the  fourth  much  shorter  than  either. 

Thorx. — Clothed  with  yellow  pile,  except  for  a rather  narrow  black 
interalar  band,  the  black  pile  from  this  band  extending  back  consider- 
ably onto  the  middle  of  the  anterior  portion  of  the  scutellum. 

Abdomen. — Dorsum  : segment  one  entirely  covered  with  yellow  pile; 
segment  two  clothed  with  yellow,  but  with  a slight  admixture  of  black 
hairs  in  the  middle  ; segment  three  black  ; segment  four  mostly  black, 
but  with  a strong  admixture  of  ferruginous  hairs  ; segments  five,  six 
and  seven  entirely  dark.  Venter  clothed,  for  the  most  part,  with  yellow 
hair. 

Wings  — About  like  those  of  the  worker. 

Legs. — Coxae,  trochanters  and  femora  all  with  a large  amount  of 
yellow  pile ; fore  and  middle  tibiae  with  considerable  ferruginous  hair 
on  their  hind  sides,  especially  toward  their  tips ; outer  faces  of  hind 
tibiae  somewhat  convex,  the  fringes  long  and  mostly  light  ferruginous; 
posterior  metatarsi  with  moderately  long  ferruginous  hind  fringes. 

Dimensions. — Length  : queen,  13  mm.  to  16  mm.  ; worker,  9 mm. 
to  11  mm.;  male,  13  mm.  Spread  of  wings:  queen,  32  mm.  to  34 
mm.  ; worker,  19  mm.  to  22  mm.  ; male,  27  mm.  Width  of  abdomen 
at  second  segment:  queen,  mm.  to  9 mm.;  worker,  4|  mm.  to 
5 mm.  ; male,  mm. 

Redescribed  from  eight  queens,  many  workers  and  one 
male. 
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Variation. — The  male  is  probably  usually  entirely  dark 
dorsally  beyond  the  second  abdominal  segment.  The  malar 
space  of  the  female  is  quite  variable  in  length,  as  shown  by 
the  table  of  measurements  given  below.  In  this  table,  com- 
parison is  made  with  the  width  of  the  eye,  the  measurements 
having  been  made  with  a Filar  micrometer. 


Specimen. 

Length  of  malar  space 
in  micrometer 
spaces. 

Width  of  eye  in 
micrometer 
spaces. 

Ratio  between  length 
of  malar  space  and 
width  of  eye. 

1. 

5.75 

8.33 

.6903 

2. 

6. 

8.5 

.7059 

3. 

4.87 

6. 

.7777 

4. 

4.67 

5.75 

.8118 

I have  seen  gradations  between  the  typical  females  de- 
scribed above  and  the  following  : 

Color  Variant. — Queen  and  worker  like  the  typical  form,  but  with 
the  third  and  fourth  dorsal  abdominal  segments  partly  or  entirely 
covered  with  ferruginous-red  pile,  thus  closely  approaching  B.  flavi- 
fyons  in  coloration.  This  color  variant  can  always  be  readily  sepa- 
rated from  flavifrons  by  means  of  its  dark  face  and  very  broad  and 
definite  black  interalar  band.  In  the  queen  of  this  color  variant,  the 
dark  triangle  on  the  middle  of  the  second  dorsal  abdominal  segment 
is  sometimes  nearly  obliterated  by  yellow  pile. 

Habitat. — The  type  specimens  of  this  species  were  from 
Sitka.  All  the  specimens,  which  I have  seen,  were  from 
Alaska  (Popoff  Island,  Kukak  Bay,  Nushagak  River  and 
Kadiak — collected  by  Prof.  Kincaid  on  the  Harriman  Alaskan 
Expedition)  where  this  species  seems  to  be  quite  common. 
Ashmead  states  that  it  is  “ also  found  in  Siberia.” 

B.  flavifrons  and  B.  centralis  are  apparently  the  closest 
allies  of  pleuralis. 

The  pile,  which,  in  the  above  description,  I have  called 
yellow,  is  very  light,  approaching  straw  or  hemp  in  color, 
and  with  not  a very  strong  tinge  of  yellow  in  most  specimens. 
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Bombus  (Bombus)  flavifrons  Cress. 

? Bombus  praticola  W.  Kirby,  Faun.  Bor.-Amer.,  IV,  1837,  p.  274, 
n.  381,  $. 

“ flavifrons  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  105, 
n.  35,  9 Sc?. 

? “ praticola  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  106, 

n.  36,  9 . 

“ flavifrons  Cresson,  Proc.  Davenp.  Acad.  Nat.  Sci.,  I,  1876, 
p.  210 — also  Putnam,  on  p.  195. 

? “ praticola  Bethune  (Reprint,  W.  Kirby’s  Faun.  Bor.-Amer.), 

Can.  Ent.,  X,  1878,  p.  118. 

“ flavifrons  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p. 
231.  (Catal.) . 

Bowles,  Rep’t  Ent.  Soc.  Ont.,  1880,  p.  33. 

Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  307. 

“ praticola  Provancher,  Addit.  Faun.  Canada.  Hymen.,  1888, 
p.  341,  n.  10,  c?  (not  the  S ). 

“ flavifrons  Ant.  Handlirsch,  Ann.  naturh.  Hofmus.  Wien., 
Ill,  1888,  p.  231  (pars.). 

Ant.  Handlirsch,  Ann.  naturh.  Hofmus.  Wien., 
VI,  1891,  p.  453  (pars.). 

“ flavifrons  Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  520  (pars.). 

? “ praticolus  Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  541. 

“ flavifrons  Titus,  Can.  Ent.,  XXXIV,  1902,  pp.  39  and  43, 

9 S c?. 

“ alaskensis  Ash  mead,  Proc.  Wash.  Acad.  Sci.,  IV,  1902,  p.  128. 

“ dimidiatus  Ashmead,  Proc.  Wash.  Acad.  Sci.,  IV,  1902,  p. 

129  (not  Harris,  Catal.  Insects  Mass. , 1835,  p.  70). 
“ flavifrons  var.  veganus  Cockerell,  Amer.  Nat.,  XXXVII, 
1903,  p.  891. 

“ alaskensis  Ashmead,  Hym.  of  Alaska,  1904,  p.  134. 

“ dimidiatus  Ashmead,  Hym.  of  Alaska,  1904,  p.  135. 

? “ praticola  H.  Friese,  Ann.  du  Mus.  Zool.  de  l’Acad.  Imp. 

des  Sci.  de  St.  Petersb.,  1904,  Tome  IX,  no.  4 . 

“ flavifrons  Cockerell,  Trans.  Amer.  Ent.  Soc.,  XXXII,  Nov., 
1906,  p.  312. 

“ “ Cockerell,  Univ.  Color.  Studies,  IV,  1907,  p.  257. 

“ praticolus  Fletcher  and  Gibson,  Can.  Ent.  Rec.  (Ann.  Rep’t 
Ent.  Soc.  Ont.),  1908,  p.  Ill  (pars.). 

“ Jlavifrons-dimidiatus  Cockerell,  Can.  Ent.,  XLII,  1910,  p.  25. 

Types. — At  least  a part  of  Cresson’s  type  specimens  are  in 
the  collection  of  the  American  Entomological  Society.  Ash- 
mead’s  type  specimens  of  alaskensis  and  dimidiatus  are  in  the 
collection  of  the  United  States  National  Museum.  I have 
carefully  examined  and  compared  these  specimens. 
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Pile  of  medium  length  and  rather  coarse  in  texture.  Face  and  occiput 
with  considerable  yellow  pile  ; dorsum  of  thorax  largely  covered  with 
a mixture  of  yellow  and  dark  pile  ; mesopleura  yellow  to  the  bases  of  the 
legs  ; dorsum  of  abdomen  with  the  two  basal  segments  yellow , third  and 
fourth  segments  variable  and  two  apical  segments  dark  ; bases  of  legs 
with  considerable  light  pile  ; wings  subhyaline.  Malar  space  long. 

Queen.  Head. — Elongate  trapeziform.  Face  with  a large  patch  of 
generally  pure  light,  often  whitish,  yellow  pile  reaching  some  distance 
above  and  below  the  bases  of  the  antennae,  sometimes  with  an  admix- 
ture of  dark  hairs  ; occiput  sometimes  with  a triangular  patch  of  pure 
light  yellow  pile,  but  usually  with  an  admixture  of  dark  hairs  ; ventro- 
lateral parts  sometimes  with  a small  amount  of  light  pile,  often  con- 
necting with  the  light  patch  on  the  occiput.  Labrum  with  tubercle- 
like areas  moderately  separated,  their  margins  rounded  and  summits 
flat  or  somewhat  concaved  ; shelf-like  projection  not  very  prominent. 
Malar  space  longer  than  its  width  at  apex,  fully  one-fourth  as  long  as 
the  eye.  Clypeus  rather  finely  and  sparsely  punctate  over  the  disc. 
Flagellum  of  antenna  about  twice  as  long  as  the  scape  ; third  antennal 
segment  much  longer  than  the  fifth,  the  fifth  longer  than  the  fourth. 

Thorax. — The  greater  part  of  the  dorsum  covered  with  a mixture  of 
black  and  yellow  (of  greatly  varying  shade)  pile  and  thus  having  a 
distinctly  clouded  appearance,  being  darkest  between  the  bases  of  the 
wings ; the  center  of  the  disc  naked  ; mesopleura  covered  with  yellow 
pile  to  the  bases  of  the  legs ; metapleura  sometimes  largely  clothed 
with  dark  pile,  but  usually  bearing  light  pile  for  the  most  part ; sides 
of  the  median  segment  often  entirely  dark,  but  usually  bearing  a mix- 
ture of  dark  and  light  hairs. 

Abdomen. — Dorsum  : segment  one  with  dark  pile  in  the  middle  and 
yellow  on  the  sides,  or  nearly  or  entirely  clothed  with  yellow  pile;  seg- 
ment two  entirely  covered  with  yellow  pile,  or  with  a more  or  less  defi- 
nite triangular  median  patch  of  dark  pile,  the  base  of  this  triangle 
being  on  the  basal  margin  of  the  segment  and  its  apex  on  or  near  the 
the  apical  margin  ; segments  three  and  four  entirely  covered  with  fer- 
ruginous-red pile  ; segment  five  dark,  but  the  apical  margin  often 
fringed  with  light  hairs  ; segment  six  dark,  but  sometimes  with  some 
light  hair  on  the  sides.  Venter  with  the  apical  margins  of  the  seg- 
ments fringed,  for  the  most  part,  with  yellow  hairs.  Hypopygium 
with  a median  carina  on  its  apical  portion. 

Wings. — Subhyaline,  only  slightly  stained  with  brown  ; the  fore  pair 
lightest  across  their  middle  portions. 

Legs. — Coxae  sometimes  entirely  dark,  but  usually  with  some  light 
pile  ; trochanters  and  femora  with  considerable  light  pile  ; fore  and 
middle  tibiae  dark,  often  with  a few  ferruginous  hairs  ; corbicular 
fringes  sometimes  entirely  dark,  but  usually  with  more  or  less  ferru- 
ginous hairs. 
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Worker. — Much  like  the  queen,  but  the  amount  of  yellow  pile  on  the 
face  usually  less,  this  sometimes  being  reduced  to  a mere  tuft  between 
the  bases  of  the  antennae  ; occiput  usually  with  dark  and  yellow  pile 
mixed,  but  occasionally  entirely  dark  ; the  femora  often  with  very  little 
light  pile. 

Male.  Head. — Face  largely  covered  with  a dense  patch  of  pure  yel- 
low pile  ; occiput  largely  covered  with  yellow  pile  ; cheeks  bearing  a 
large  amount  of  yellow  hair,  this  connected  with  the  yellow  on  the 
occiput.  Malar  space  much  longer  than  its  width  at  apex,  fully  one- 
third  as  long  as  the- eye.  Clypeus  mostly  covered  up  with  yellow  pile. 
Flagellum  of  antenna  about  three  times  as  long  as  the  scape  ; the  third 
antennal  segment  longer  than  the  fifth,  the  fifth  longer  than  the  fourth. 

Thorax. — Clothed  mostly  with  yellow  pile,  but  the  dorsum  with 
black  and  yellow  pile  mixed  between  the  wings. 

Abdomen. — Dorsum  : segments  one  and  two  entirely  covered  with 
yellow  pile  ; segments  three  and  four  clothed  with  ferruginous  pile  ; 
segments  five,  six  and  seven  dark,  but  sometimes  with  a slight  ad- 
mixture of  light  hairs.  Venter  clothed  mostly  with  light  pile. 

Genitalia. — Very  much  like  those  of  centralis. 

Wings. — Somewhat  lighter  than  those  of  the  queen. 

Legs. — Coxae,  trochanters  and  femora  all  with  a large  amount  of 
light  yellow  pile  ; fore  and  middle  tibiae  with  considerable  light  or  fer- 
ruginous pile ; hind  tibiae  with  outer  faces  slightly  convex  and  naked, 
the  fringes  mostly  yellow  ; hind  metatarsi  with  posterior  fringes  light 
yellow  or  ferruginous. 

Dimensions. — Length  : queen,  13  mm.  to  16  mm.  ; worker,  9 mm. 
to  12  mm.;  male,  11  mm.  to  12  mm.  Spread  of  wings:  queen,  27 
mm.  to  34  mm.  ; worker,  19  mm.  to  27  mm.  ; male,  25  mm.  to  26 
mm.  Width  of  abdomen  at  second  segment : queen,  7 mm.  to  9 mm. ; 
worker,  4^  mm.  to  7 mm. ; male,  5 mm.  to  6 mm. 

Redescribed  from  many  queens  (one  a homotype)  and 
workers  and  two  males. 

Variation. — I have  seen  specimens  which  show  a complete 
gradation  of  the  typical  form,  above  described,  into  the  fol- 
lowing color  variants : 

Color  Variant  1. — ( B . dimidiatus  Ashm.,  pars.).  Queen  and  worker 
like  the  typical  females,  but  with  the  extreme  sides  of  the  third  dorsal 
abdominal  segment  bearing  black  pile  and  with  a considerable  por- 
tion of  the  fourth  dorsal  segment  largely  clothed  with  dark  pile.  Four 
specimens  from  Fox  Point,  Alaska,  and  six  workers  and  one  male  from 
British  Columbia  (Metlakatla) . 

Color  Variant  2. — (B . dimidiatus  Ashm. , pars.).  Queen  and  worker 
like  the  typical  females,  but  with  all  the  dorsal  abdominal  segments 
beyond  the  second  entirely  dark.  One  queen  from  Blue  Mountains, 
Washington,  one  worker  from  Fox  Point,  Alaska,  and  one  worker  and 
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two  males  from  Metlakatla,  British  Columbia.  Prof.  Cockerell  also 
records  three  females  of  this  form  from  Calgary,  Alberta. 

Color  Variant  3. — Queen  and  worker  like  the  typical  females,  but 
with  a small  amount  of  ferruginous  pile  on  the  middle  of  the  second 
dorsal  abdominal  segment.  Several  specimens  from  British  Columbia 
and  Montana. 

Habitat . — I have  records  of  this  species  from  Alaska 
(Eagle,  Sitka,  Fox  Point,  Metlakatla,  Fort  Yukon,  Juneau), 
British  Columbia  (including  Vancouver),  Alberta  (St.  Albert 
and  Calgary),  Washington,  Idaho,  Montana,  Utah,  Colorado 
and  New  Mexico  (Beulah).  It  is  probably  also  present  in 
parts  of  Oregon,  Wyoming,  California  and  Nevada.  It  is 
mainly  a Boreal  form,  but  it  probably  runs  over  into  the 
Transition  Zone  considerably.  It  seems  to  be  a common 
species  throughout  a considerable  portion  of  its  habitat. 
What  are  its  northern  and  southern  limits  and  its  eastern 
limits  in  Canada  ? Cresson  states  that  some  of  the  type 
specimens  came  from  Hudson  Bay  Territory  and  Kansas. 
I consider  that  at  least  the  latter  record  is  erroneous.  I 
also  think  that  the  record  “ one  male,  three  workers,  Mon- 
treal,” given  by  Bowles,  is  questionable. 

This  species  is  very  closely  allied  to  both  B.  pleuralis  and 
B.  centralis.  It  may  be  easily  distinguished  from  both  by 
means  of  the  different  coloration  of  the  dorsum  of  its  thorax 
and  from  centralis  by  the  somewhat  longer  malar  space  of  its 
females.  It  seems  not  impossible  that  extensive  collecting 
may  show  that  flavifrons  and  pleuralis  should  really  be  con- 
sidered subspecies  of  the  same  species.  I have  been  unable 
to  decide  whether  the  original  description  of  B.  praticolus 
referred  to  this  species  or  to  the  color  variant  of  pleuralis. 
Col.  Bingham  was  unable  to  definitely  locate  the  type  of 
praticolus , in  the  collection  of  the  British  Museum,  for  me.  It 
is  probably  in  that  collection,  however,  though  it  may  have 
lost  its  identity. 

Bombus  (Bombus)  centralis  Cress. 

Bombus  centralis  Cresson,  Proc.  Ent.  Soc.  Phila.,  Ill,  1864,  p.  41,  n.5. 
“ juxtus  Cresson,  Proc.  Acad.  Nat.  Sci.  Phila.,  1878,  p.  18 7. 

“ centralis  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p.  231. 

(Catal.) . 
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Bombus  juxtus  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p.  231. 
(Catal.) . 

“ centralis  Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  307. 

“ juxtus  Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  308. 

“ flavifrons  Ant.  Handlirsch,  Ann.  naturh.  Hofmus.  Wien., 
Ill,  1888,  p.  231  (pars.). 

Ant.  Handlirsch,  Ann.  naturh.  Hofmus.  Wien., 
VI,  1891,  p.  453  (pars.). 

“ “ Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  520  (pars.). 

“ juxtus  Cockerell,  Bull.  Sci.  Lab.  Den.  Univ.,  XI,  1898,  p.  71. 
“ monardce  Cockerell  and  Porter,  Ann.  and  Magaz.  Nat.  Hist., 
Ser.  7,  IV,  1899,  p.  387. 

“ juxtus  Cockerell  and  Porter,  Ann.  and  Magaz.  Nat.  Hist., 
Ser.  7,  IV,  1899,  p.  390. 

“ “ Cockerell,  Psyche,  IX,  1901,  p.  163,  $ d\ 

“ “ Titus,  Can.  Ent.,  XXXIV,  1902,  pp.  39  and  43,  $ 8 c? 

“ centralis  Fowler,  Rep’t  Cal.  Agr’l  Exp.  Sta.,  1902,  Part  II, 
p.  317. 

“ juxtus  Viereck,  Trans.  Amer.  Ent.  Soc.,  XXIX,  1903,  p.  44. 
“ monardce  Viereck,  Trans.  Amer.  Ent.  Soc.,  XXIX,  1903,  p. 
45. 

“ juxtus  Cockerell,  Bull.  So.  Cal.  Acad.  Sci.,  Ill,  June,  1904, 
p.  89. 

“ “ Cockerell,  Trans.  Amer.  Ent.  Soc.,  XXXII,  Nov., 

1906,  p.  313. 

“ centralis  Cockerell,  Trans.  Amer.  Ent.  Soc.,  XXXII,  Nov., 
1906,  p.  313. 

“ monardce  Cockerell,  Trans.  Amer.  Ent.  Soc.,  XXXII,  Nov., 
1906,  p.  313. 

“ juxtus  Cockerell,  Bull.  Amer.  Mus.  Nat.  Hist.,  XXII,  Article 
XXV,  Dec.  17,  1906,  p.  453,  n.  110. 

“ “ Swenk,  Ent.  News,  XVIII,  July,  1907,  p.  297,  n.  8. 

“ “ Cockerell,  Univ.  Color.  Studies,  IV,  1907,  p.  257. 

“ praticolus  Fletcher  and  Gibson,  Can.  Ent.  Rec.  (Ann.  Rep’t 
Ent.  Soc.  Ont.),  1908,  p.  Ill  (pars.). 

“ juxtus  Davidson,  Bull.  So.  Cal.  Acad.  Sci.,  X,  1911,  p.  66. 

Type. — In  the  collection  of  the  American  Entomological 
Society,  from  Fort  Crook,  California.  The  type  specimens 
of  juxtus  are  also  in  that  collection.  There  are  cotypes  of 
monardce , which  I have  examined,  in  the  collection  of  the 
American  Entomological  Society  and  in  Prof.  T.  D.  A.  Cock- 
erell’s private  collection.  B.  monardce  is  evidently  centralis 
with  the  ferruginous-red  pile  on  dorsal  abdominal  segments 
three  and  four  faded  out,  as  some  of  the  monardce  cotypes 


HENRY  J.  FRANKLIN. 


373 


have  slight  ferruginous  tinges  on  those  segments.  It  should 
be  here  noted  that  a similar  fading  out  of  ferruginous  pile 
often  occurs,  in  a number  of  other  species,  notably  in  huntii 
and  ternarius. 

Pile  of  medium  length  and  texture.  Face  and  occiput  largely  yellow. 
Thorax  mostly  yellow,  but  with  a distinct  black  band  between  the  bases 
of  the  wings.  Dorsum  of  abdomen  usually  mostly  yellow  on  the  two 
basal  segments,  ferruginous-red  on  the  third  and fourth  segments  and  dark 
on  the  apical  segments.  Venter  with  apical  margins  of  segments  largely 
fringed  with  yellow  hairs.  Wings  not  very  dark.  Bases  of  legs  with 
considerable  light  pile.  Malar  space  medium. 

Queen.  Head. — Face  with  a large  patch  of  generally  pure  yellow  pile 
reaching  some  distance  above  and  below  the  bases  of  the  antennae. 
Occiput  with  a large  triangular  patch  of  yellow  pile,  often  connecting 
with  some  yellow  hair  on  the  cheeks.  Labrum  with  tubercle-like  areas 
fairly  well  separated,  the  region  between  them  and  above  the  shelf-like 
projection  being  deeply  excavated,  their  margins  rounded  and  summits 
flat  or  concaved  ; the  shelf-like  projection  moderately  broad  and  promi- 
nent. Malar  space  somewhat  longer  than  its  width  at  the  apex,  be- 
tween one-fifth  and  one-fourth  as  long  as  the  eye.  Clypeus  finely  and 
somewhat  sparsely  punctate  over  the  disc.  Flagellum  of  antenna 
about  twice  as  long  as  the  scape  ; third  antennal  segment  much  longer 
than  the  fifth,  the  fifth  somewhat  longer  than  the  fourth. 

Thorax. — Dorsum  entirely  covered  with  yellow  pile,  except  for  a well 
defined  black  interalar  band  ; center  of  the  disc  naked  ; mesopleura 
usually  entirely  covered  with  yellow  pile  to  the  bases  of  the  legs,  but 
occasionally  with  their  very  lowest  parts  dark  ; metapleura  and  sides 
of  median  segment  usually  clothed  mostly,  or  entirely,  with  yellow  pile, 
but  occasionally  entirely  dark. 

Abdomen. — Dorsum  : segment  one  entirely  yellow,  or  black  in  the 
middle  with  large  tufts  of  yellow  on  the  extreme  sides  ; segment  two 
entirely  yellow,  or  with  more  or  less  definite  median  triangular  patch 
of  black  or  more  or  less  ferruginous  pile,  the  base  of  the  triangle 
being  on  the  base  of  the  segment  and  its  apex  toward  or  on  the  apical 
margin  of  the  segment  ; segments  three  and  four  mostly  covered  with 
ferruginous-red  pile,  but  the  extreme  side  margins  bearing  yellow  pile  ; 
segments  five  and  six  black.  Venter  with  the  apical  margins  of  most 
of  the  segments  strongly  fringed  with  yellow  hairs.  Hypopygium  with 
a median  carina  on  its  apical  portion. 

Wings. — Somewhat  stained  with  brown,  but  not  strongly  so  ; the 
fore  pair  lightest  across  their  middle  portions. 

Legs. — Coxae  entirely  dark  or  with  some  light  pile ; trochanters 
almost  always  with  considerable  light  pile  on  their  lower  sides  ; femora 
occasionally  entirely  dark,  but  usually  with  a large  amount  of  light 
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pile  ; fore  and  middle  tibiae  dark,  but  often  with  a little  ferruginous 
pile  on  their  hind  sides  near  their  tips ; corbicular  fringes  black  or 
more  or  less  strongly  ferruginous. 

Worker. — Much  like  the  queen,  but  the  yellow  pile  on  the  occiput 
often  with  black  hairs  strongly  admixed  ; metapleura  and  sides  of  me- 
dian segment  always  clothed  with  yellow  pile  ; the  two  basal  dorsal 
abdominal  segments  entirely  covered  with  yellow  pile. 

Male.  Head. — Face  densely  covered  with  a patch  of  pure  yellow 
pile;  occiput  with  a large  triangular  patch  of  yellow  pile,  connected 
on  each  side  with  the  large  amount  of  similar  pile  sometimes  nearly 
covering  the  cheek.  Malar  space  distinctly  longer  than  its  width  at 
the  apex,  about  one-fourth  as  long  as  the  eye.  Clypeus  mostly  covered 
up  with  yellow  pile.  Flagellum  of  antenna  about  three  times  as  long 
as  the  scape  ; third  antennal  segment  somewhat  longer  than  the  fifth, 
the  fifth  distinctly  longer  than  the  fourth. 

Thorax. — Clothed  with  yellow  pile,  except  for  a narrow  and  usually 
poorly  defined  black  interalar  band  ; this  band  sometimes  almost  en- 
tirely obliterated  by  yellow  hairs. 

Abdomen. — Dorsum  : segments  one  and  two  entirely  yellow  ; seg- 
ments three  and  four  covered  with  ferruginous  pile  ; segment  five  occa- 
sionally entirely  black,  but  usually  largely,  and  sometimes  entirely, 
covered  with  ferruginous  pile;  segments  six  and  seven  dark,  but  very 
often  with  some  ferruginous  hair  admixed.  Venter  mostly  clothed 
with  yellow  pile. 

Genitalia. — Outer  spatha  much  like  that  of  B.  vagans  (fig.  131). 
Inner  spatha  much  like  that  of  vagans  (fig.  105),  but  the  hind  margin 
of  the  apical  portion  protruding  strongly  in  the  middle  so  as  to  make 
the  apex  appear  weakly  trilobate.  Claspers  and  sagittae  about  like 
those  of  melanopygus , bimaculatus  and  fernaldi  (figs.  74  and  110),  but 
the  tips  of  the  volsellae  narrower  and  their  apical  projections  less 
prominent. 

Wings. — Subhyaline,  the  fore  pair  darkest  in  the  region  beyond  the 
veins. 

Legs. — Coxae,  trochanters  and  femora  all  with  much  yellow  pile ; 
fore  and  middle  tibiae  sometimes  entirely  dark,  but  usually  with  more 
or  less  light  or  ferruginous  pile  on  their  hind  sides  ; hind  tibiae  with 
outer  faces  convex  and  almost  or  entirely  naked,  the  fringes  dark,  yel- 
low, or  somewhat  ferruginous  ; hind  metatarsi  usually  with  moderately 
long  and  ferruginous  posterior  fringes. 

Dimensions. — Length:  queen,  12£  mm.  to  16  mm.  ; worker,  9|  mm. 
to  12£  mm.  ; male,  10  mm.  to  13  mm.  Spread  of  wings  : queen,  29 
mm.  to  33  mm. ; worker,  23  mm.  to  28  mm.  ; male,  22  mm.  to  29 
mm.  Width  of  abdomen  at  second  segment : queen,  7 mm.  to  9 mm. ; 
worker,  4£  mm.  to  6^  mm.  ; male,  4£  mm.  to  5|  mm. 

Redescribed  from  many  specimens  (one  a homotype  of 
juxtus  Cress.). 
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Variation. — The  principal  variation  of  this  species  has 
already  been  noted  in  the  above  description,  viz.,  the  varia- 
tion in  the  coloration  of  the  pile  on  the  first  and  second  dor- 
sal abdominal  segments.  The  type  specimen  of  centralis 
represents  the  extreme  dark  variation  in  the  coloration  of 
these  segments,  and  it  has  so  much  dark  pile  on  the  middle 
of  these  segments  that  I consider  it  something  of  an  aberra- 
tion. Cresson’s  juxtus  represents  the  extreme  yellow  varia- 
tion in  the  coloration  of  these  variable  segments.  I cannot 
believe  that  Cresson’s  centralis  and  juxtus  represent  two 
distinct  species  as  I find  them  grading  completely  into  each 
other.  I do  not  even  consider  them  distinct  subspecies. 
They  might  have  properly  been  described  as  color  variants 
of  the  same  species,  but  I have  seen  fit  to  include  the  whole 
line  of  variation  in  the  main  description  of  the  species. 

Habitat. — I have  records  of  this  species  from  British 
Columbia,  Washington,  Idaho,  western  Montana,  Oregon, 
Wyoming,  California,  Nevada,  Utah,  Colorado,  Arizona,  New 
Mexico  (Cloudcroft,  Magdalena  Mountains,  Beulah,  Monu- 
ment Rock,  top  of  range  below  Sapello  and  Pecos  rivers) 
and  western  Nebraska.  Is  it  present  in  western  Kansas, 
western  Oklahoma,  northwestern  Texas,  eastern  Montana, 
the  western  Dakotas  and  Assiniboia  ? It  is  mainly  a.  Transi- 
tion species,  but  it  runs  over  somewhat  into  the  Boreal 
Region  on  the  one  side  and  the  upper  Austral  Zone  on  the 
other.  It  is  a common  species  throughout  a considerable 
portion  of  its  habitat.  What  are  its  northern  and  southern 
limits  ? Does  it  range  into  Mexico  ? The  record,  given  by 
Titus  ( vide  supra),  of  a male  of  this  species  from  Woods 
Hole,  Mass.,  is  absolutely  erroneous. 

This  species  is  most  closely  allied  to  B.  flavifrons  Cress., 
from  which  it  can  be  separated  by  the  somewhat  shorter 
malar  space  of  its  females  and  by  the  more  distinct  and 
definite  black  interalar  band  of  both  sexes.  It  also  re- 
sembles the  color  variant  of  pleuralis  quite  closely,  but  its 
face  is  largely  covered  with  yellow  pile  and  its  black  inter- 
alar band  is  noticeably  narrower  than  that  of  pleuralis,  at 
least  in  the  females. 
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Bombus  (Bombus)  ambiguus  Franklin. 

Bombus  ambiguus  Franklin,  Trans.  Amer.  Ent.  Soc.,  XXXVII,  1911, 
p.  159,  $ 8 . 

Types. — Described  from  one  queen  (the  type),  deposited  in 
the  collection  of  Leland  Stanford  Jr.  University,  and  six 
workers  (cotypes),  distributed  evenly  in  the  collections  of 
the  American  Entomological  Society,  the  Massachusetts 
Agricultural  College  and  Leland  Stanford  Jr.  University. 

Pile  of  medium  length  and  rather  coarse  in  texture.  Face  and  occi- 
put with  considerable  yellow  pile  ; dorsum  of  thorax  with  mixed  black 
and  yellow  pile  in  front  and  mostly  dark  between  the  bases  of  the  wings 
and  on  the  scutellum  ; mesopleura  yellow  ; dorsum  of  abdomen  yellow 
at  base , black  in  the  middle  and  black  or  slightly  ferruginous  at  apex  ; 
wings  rather  strongly  stained  with  brown . Malar  space  long. 

Queen.  Head. — Face  and  occiput  with  large  patches  of  pure  yellow 
pile  ; cheeks  mostly  dark,  but  with  a little  yellow  hair  on  the  ventro- 
lateral portions.  Labrum  with  tubercle-like  areas  large  and  not 
greatly  separated,  their  margins  rounded  and  summits  only  moder- 
ately concaved,  almost  flat ; the  shelf-like  projection  narrow  and  not 
very  prominent.  Malar  space  distinctly  longer  than  its  width  at  apex, 
fully  one-fourth  as  long  as  the  eye.  Clypeus  sparsely  and  delicately 
punctate  over  the  disc,  almost  smooth,  the  corners  coarsely  punctate. 
Third  antennal  segment  much  longer  than  the  fifth,  the  fifth  longer 
than  the  fourth. 

Thorax. — Anterior  part  of  dorsum  covered  with  a mixture  of  black 
and  yellow  pile,  the  region  between  the  bases  of  the  wings  entirely 
black  and  the  scutellum  mostly  black,  but  with  a slight  sprinkling  of 
yellow  hairs  on  its  hind  margin ; center  of  disc  naked,  smooth  and 
shining  ; a line  of  dark  pile  running  forward  from  the  tegula  on  each 
side ; mesopleura  entirely  covered  with  yellow  pile  to  the  bases  of  the 
legs  ; metapleura  mostly  yellow,  but  partly  dark  ; sides  of  median  seg- 
ment dark. 

Abdomen. — Dorsum  : segment  one  well  covered  with  yellow  pile  on 
the  sides,  but  rather  sparsely  clothed  and  with  a few  dark  hairs  in  the 
middle ; segment  two  for  the  most  part  well  covered  with  yellow  pile, 
but  less  densely  clothed  and  with  a few  black  hairs  on  the  basal  mid- 
dle ; segments  three  and  four  entirely  black  ; segment  five  black  at 
base,  but  with  light  ferruginous  pile  on  the  apical  portion,  especially 
in  the  middle  ; segment  six  mostly  ferruginous,  but  with  some  black 
hairs  on  the  sides.  Venter  with  the  apical  margins  of  all  the  seg- 
ments, except  the  basal  and  apical  one,  well  fringed  with  light  yellow 
hair. 

Wings. — Somewhat  strongly  stained  with  brown,  the  fore  pair  much 
the  lightest  across  their  middle  portions. 
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Legs . — Trochanters  with  considerable  light  pile  on  their  lower  sides 
and  the  corbicular  fringes  with  some  ferruginous  hairs  (as  seen  with 
a lens);  otherwise  mostly  dark  ; the  tarsi  rather  strongly  ferruginous. 

Worker. — Much  like  the  queen,  but  the  occiput  always  and  the  face 
sometimes  with  a strong  admixture  of  black  hairs  with  the  yellow ; 
the  thorax  usually  with  a somewhat  stronger  sprinkling  of  yellow  hairs 
on  the  hind  margin  of  the  scutellum  than  in  the  case  of  the  queen  ; 
sometimes  with  no  line  of  dark  pile  running  forward  from  the  tegula ; 
metapleura  sometimes  mostly  dark  and  sometimes  mostly  yellow  ; 
sides  of  median  segment  usually  with  a sprinkling  of  yellow  hairs  ; first 
dorsal  abdominal  segment  yellow  on  the  sides,  but  dark  and  sparsely 
clothed  in  the  middle  ; second  dorsal  segment  sometimes  as  in  queen, 
but  usually  with  a noticeable  median  triangle  of  black  pile,  the  base 
of  the  triangle  being  on  the  front  margin  and  its  apex  reaching  back- 
ward across  the  hind  margin  ; the  dorsum  of  the  abdomen  as  a whole 
usually  with  but  little  light  pile  and  sometimes  entirely  dark  beyond 
the  second  segment ; corbicular  fringes  usually  entirely  dark  ; tro- 
chanters sometimes  with  very  little  light  pile  ; venter  sometimes  with 
very  little  light  hair  on  the  apical  margins  of  any  of  the  segments. 

Male.  —Unknown. 

Dimensions. — Length  ; queen,  12  mm.  ; worker,  9 mm.  to  12  mm. 
Spread  of  wings : queen,  30  mm.  ; worker,  21  mm.  to  25  mm.  Width 
of  abdomen  at  second  segment : queen,  8 mm.  ; worker,  5 mm.  to  6 
mm. 

Habitat. — My  records  for  this  species  are  only  those  of 
the  type  specimens,  as  follows  : California  (one  queen  with- 
out locality  label,  three  workers  from  Sisson  and  one  worker 
from  Santa  Cruz  Mountains)  and  Washington  (two  workers 
from  Keyport).  It  appears  to  be  a rare  species,  confined  to 
the  Pacific  coast  region  of  the  western  United  States.  What 
are  its  northern,  eastern  and  southern  limits  ? 

This  form  is  most  closely  related  to  B.  sitkensis  Nyl.  of 
which  it  may  be  only  a subspecies,  though  all  the  specimens 
before  me  have  noticeably  shorter  pile  than  has  that  species. 

Bombus  (Bombus)  sitkensis  Nyl. 

Bombus  sitkensis  Nyl.,  Notis.  Saellsk.  Faun,  and  FI.  Fenn.  Forh.,  I, 
1848  (adnot.),  p.  235,  n.  19,  $ tf. 

Cresson,  Proc.  Ent.  Soc.  Phila.  II,  1863,  p.  102,  n. 
29,  9 S. 

“ oregonensis  Cresson,  Proc.  Acad.  Nat.  Sci.  Phila.,  1878,  p. 

185,  cP. 

“ sitkensis  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p.  231. 

(Catal.) . 
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Bombus  oregonensis  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p. 
230.  (Catal.) . 

? “ sitkensis  Dalla  Torre,  Ber.  naturw.-mediz.  Ver.  Innsbr.,  XII, 

1882,  p.  23,  n.  19,  cT. 

“ oregonensis  Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  308. 

“ sitkensis  Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  308. 

“ Ant.  Handlirsch,  Ann.  naturh.  Hofmus.  Wien.,  Ill, 
1888,  p.  232. 

“ oregonensis  Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  538. 

“ sitkensis  Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  549. 

“ mixtuosus  Ashmead,  Proc.  Wash.  Ac.  Sci.,  IV,  May  29,  1902, 
p.  128,  9 8 . 

“ “ Ashmead,  Hym.  of  Alaska,  1904,  p.  134,  9 8 . 

? “ “ Viereck,  Can.  Ent.,  XXXVI,  April,  1904,  pp.  98 

and  99. 

? “ oregonensis  Viereck,  Can.  Ent.,  XXXVI,  April,  1904,  pp.  98 
and  99. 

“ sitkensis  H.  Friese,  Ann.  du  Mus.  Zool.  de  l’Acad.  Imp.  des 
Sci.  de  St.  Petersb.,  1904,  tome  IX,  no.  4. 

“ “ Fletcher  and  Gibson,  Can.  Ent.  Rec.  (Ann.  Rep’t 

Ent.  Soc.  Ont.),  1908,  p.  111. 

Types . — Nylander’s  specimens  are  probably  lost.  The  type 
of  oregonensis  Cress,  is  in  the  collection  of  the  American 
Entomological  Society.  The  type  specimens  of  mixtuosus 
Ashmead  are  in  the  collection  of  the  United  States  National 
Museum. 

Pile  rather  long  a?id  fine.  Females  with  face , occiput  and  dorsum  of 
thorax  bearing  mixed  black  and  yellow  pile , the  scutellum  being  darker 
than  the  anterior  part  of  the  dorsum  ; mesopleura  pale  yellow  ; abdomen 
with  dorsum  yellow  at  base , dark  in  the  middle  and  more  or  less  whitish- 
ferruginous  at  the  apex  ; corbicular  fringes  ferruginous  ; wings  light ; 
malar  space  medium . Males  much  like  the  females , but  with  pile  of 
head  and  thorax  mostly  pure  yellow.  A dull  looking  species. 

Queen.  Head. — Face  often  with  a patch  of  pure  yellow  pile  (some- 
times whitish  and  sometimes  ferruginous) , but  usually  with  more  or 
less  dark  hair  admixed.  Occiput  always  with  dark  and  light  pile  mixed. 
Cheeks  mostly  dark,  but  the  ventro-lateral  portions  often  with  some 
light  hair.  Labrum  with  tubercle-like  areas  large  and  not  very  widely 
separated,  their  margins  rounded  and  summits  only  slightly  concaved  ; 
the  region  between  these  areas  and  above  the  shelf-like  projection 
rather  deeply  excavated ; the  shelf-like  projection  rather  narrow  and 
not  prominent.  Malar  space  somewhat  longer  than  its  width  at  apex, 
about  one-fourth  as  long  as  the  eye.  Clypeus  with  disc  rather  sparsely 
and  delicately  punctate,  the  corners  coarsely  punctate.  Flagellum  of 
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antenna  about  twice  as  long  as  the  scape ; third  antennal  segment 
much  longer  than  the  fifth,  the  fifth  somewhat  longer  than  the  fourth. 

Thorax. — Dorsum  covered  with  a mixture  of  dark  and  light  pile, 
the  light  predominating  on  the  front  part  and  the  dark  predominating 
between  the  bases  of  the  wings  and  on  the  scutellum  (the  center  of  the 
disc  often  bearing  a noticeable  amount  of  ferruginous  pile);  the  very 
center  of  the  disc  naked,  smooth  and  shining.  Mesopleura  sometimes 
entirely  covered  with  light  yellow  pile  to  the  bases  of  the  legs,  but  usu- 
ally with  their  lower  parts  more  or  less  dark.  Metapleura  dark,  but 
usually  with  some  yellow  pile  at  their  upper  ends.  Sides  of  median 
segment  with  little  or  no  light  pile. 

Abdomen. — Dorsum:  segment  one  clothed  for  the  most  part  with 
yellow  pile,  the  very  middle  rather  sparsely  clothed  and  sometimes 
with  a few  dark  hairs;  segment  two  clothed  entirely  with  yellow  pile, 
except  for  a few  black  hairs  usually  present  in  the  middle,  especially 
at  the  base  ; segment  three  often  entirely  black,  but  often  with  a more 
or  less  noticeable  apical  fringe  of  yellow  hairs ; segment  four  some- 
times entirely  black,  but  usually  with  more  or  less  whitish-ferruginous 
hair  on  its  apical  portion  ; segment  five  entirely  clothed  with  whitish- 
ferruginous  pile,  sometimes  with  some  black  hair  on  the  basal  por- 
tion ; segment  six  bearing  mostly  whitish-ferruginous  pile,  but  some- 
times with  some  short  black  hair  in  the  middle.  Venter  mostly  black 
toward  the  base,  but  the  apical  margins  of  most  of  the  segments  usu- 
ally fringed  more  or  less  with  light  hair. 

Wings. — Only  slightly  stained  with  brown;  the  fore  pair  usually 
somewhat  the  lightest  across  their  middle  portions. 

Legs. — Coxae  and  trochanters  always  with  more  or  less  light  pile  ; 
femora  sometimes  entirely  dark  and  sometimes  with  considerable  light 
pile  on  the  lower  sides  of  their  basal  portions  ; anterior  tibiae  mostly 
dark,  but  sometimes  with  a few  ferruginous  hairs  ; middle  tibiae  some- 
times entirely  dark,  but  usually  with  considerable  ferruginous  hair  on 
their  outer  sides  ; corbicular  fringes  occasionally  only  slightly  ferru- 
ginous, but  usually  very  strongly  so. 

Worker. — Much  like  the  queen,  but  the  face  usually  with  the  dark  pile 
strongly  predominant,  the  light  pile  being  distinctly  noticeable  only 
with  a lens ; the  corbicular  fringes  usually  mostly  or  entirely  dark  ; 
the  fifth  dorsal  abdominal  segment  often  partly  and  sometimes  entirely 
dark  ; venter  usually  mostly  dark  ; coxae  and  trochanters  sometimes 
entirely  dark  ; fore  and  middle  tibiae  very  often  entirely  dark,  usually 
with  but  very  little  ferruginous  pile. 

Male.  Head. — Rather  elongate  triangular.  Face,  occiput  and  the 

cheeks  usually  with  pure  yellow  pile,  but  often  with  a slight  admix- 
ture of  black  hairs.  Malar  space  much  longer  than  its  width  at  apex, 
fully  one-fourth  as  long  as  the  eye.  Clypeus  pretty  well  covered  up 
with  yellow  pile.  Flagellum  of  antennae  about  three  times  as  long  as 
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the  scape  ; the  third  antennal  segment  and  the  fifth  subequal  in  length, 
the  fourth  shorter  than  either. 

Thorax. — Sometimes  bearing  only  yellow  pile  ; the  region  between 
the  wings  and  the  scutellum  usually  more  or  less  dark,  often  being  as 
dark  as  in  the  females ; the  scutellum  sometimes  entirely  yellow,  with 
the  interalar  region  at  the  same  time  dark ; anterior  part  of  dorsum 
and  the  pleura  almost  always  entirely  covered  with  pure  yellow  pile, 
but  the  metapleura  sometimes  dark ; sides  of  median  segment  usually 
yellow,  but  sometimes  dark. 

Abdomen. — Dorsum  : segments  one  and  two  with  yellow  pile;  seg- 
ment three  often  almost  entirely  yellow,  but  as  often  with  only  an  api- 
cal fringe  of  yellow  hairs  ; segment  four  often  entirely  black,  but  usu- 
ally with  some  yellow  pile,  especially  along  the  apical  margin  ; seg- 
ment five  sometimes  entirely  black  and  sometimes  with  the  basal  por- 
tion black  and  the  apex  light  ferruginous ; segments  six  and  seven  oc- 
casionally entirely  black  or  black  with  a few  yellow  hairs  admixed, 
but  usually  light  ferruginous.  Venter,  for  the  most  part,  rather  heavily 
clothed  with  pale  yellow  pile,  occasionally  mostly  dark  as  in  the 
females. 

Genitalia. — Outer  spatha  (fig.  125)  rather  short  and  wide  ; the  ante- 
rior margin  deeply  incurved  ; the  lateral  margins  nearly  straight  and 
converging  rapidly  posteriorly ; the  posterior  margin  somewhat  vari- 
able, but  usually  nearly  straight ; the  anterior  lateral  projections 
rounded  at  the  end  ; the  ventral  surface  bearing  a scattering  of  moder- 
ately long  hairs  towards  the  hind  margin.  Inner  spatha  (fig.  144) 
with  the  sides  of  the  anterior  margin  bent  backward  slightly ; the  side 
margins  strongly  incurved  ; the  posterior  margin  nearly  straight,  the 
apical  portion  being  quadrangular ; a small  central  fenestra  usually 
present ; the  ventral  surface  of  the  apical  portion  bearing  long  hairs 
(especially  on  the  sides)  and  with  these  hairs  rather  thickly  placed. 
Claspers  like  those  of  B.  mixtus  Cress,  (figs.  108  and  109). 

Wings. — Somewhat  lighter  than  those  of  the  queen  ; subhyaline. 

Legs. — Coxae,  trochanters  and  femora  always  bearing  a large  amount 
of  yellow  pile  ; fore  and  middle  tibiae  always  with  considerable  ferrugin- 
ous pile  on  their  outer  sides  ; posterior  tibiae  with  outer  faces  convex 
and  mostly  naked,  at  least  in  the  apical  portion,  and  the  fringes  long 
and,  for  the  most  part,  pale  ferruginous ; posterior  metatarsi  with  rather 
long  and  ferruginous  hind  fringes. 

Dimensions.— Length  : queen,  13  mm.  to  17  mm.  ; worker,  9 mm. 
to  13  mm.  ; male,  11  mm.  to  14  mm.  Spread  of  wings:  queen,  29 
mm.  to  34  mm.  ; worker,  22  mm.  to  28  mm.  ; male,  24  mm.  to  29  mm. 
Width  of  abdomen  at  second  segment  : queen,  7 mm.  to  9 mm.  ; 
worker,  5 mm.  to  7 mm.  ; male,  6 mm.  to  8 mm. 

Redescribed  from  ten  queens  and  many  workers  and  males. 
Habitat. — I have  records  of  this  species  as  follows  : Alaska 
(Yukatat,  Virgin’s  Bay,  Sitka,  Ft.  Wrangel,  Seldovia,  Ju- 
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neau,  Popoff  Island,  Fox  Point  and  Urea),  British  Columbia 
(Mt.  Cheam,  Skagway  District,  Comox,  Metlakatla,  Van- 
couver), Washington  (Mt.  Rainier,  Olympic  Mountains, 
Seattle  and  Pullman),  Oregon  (Mt.  Hood),  Idaho  (Lolo 
Trail,  Bitter  Root  Mountains)  and  California  (Fieldbrook). 
It  is  probably  present  in  Yukon  Territory,  western  Alberta, 
western  Montana  and  northwestern  Wyoming.  What  are  its 
northern,  eastern  and  southern  limits  ? It  appears  to  be 
pretty  strictly  confined  to  the  Pacific  portion  of  the  Boreal 
Region,  and  is  apparently  a common  species  throughout  a 
considerable  portion  of  its  range.  It  probably  is  not  to  be 
found  east  of  the  Rocky  Mountains. 

The  original  description  is  complete  and  definite  enough 
to  plainly  determine  this  species.  The  type  specimens  of 
mixtuosus  are  evidently  typical  sitkensis.  The  females  and 
males  above  described  should  undoubtedly  go  together,  as 
indicated  by  their  similarity  of  appearance  and  concordance 
of  habitat. 

This  species  is  by  far  most  closely  allied  to  B.  mixtus 
Cress,  on  one  side  and  to  B.  ambiguus  on  the  other.  The 
females  can  apparently  always  be  separated  from  those  of 
mixtus  by  means  of  their  somewhat  longer  pile  and  their 
dark  scutellum.  The  males  of  the  two  species  can  be  at  once 
separated  by  the  striking  difference  between  the  flagella  of 
their  antennae. 

Bombus  (Bombus)  mixtus  Cress. 

Bombus  mixtus  Cresson,  Proc.  Ac.  Nat.  Sci.  Phila.,  1878,  p.  186, 
9 8. 

“ Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p.  231. 
(Catal.) . 

“ Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  308. 
(Catal.). 

“ frigidus  Ant.  Handlirsch,  Ann.  naturh.  Hofmus.  Wien.,  VI, 
1891,  p.  454  (pars.). 

“ mixtus  Titus,  Can.  Ent.,  XXXIV,  1902,  pp.  39  and  44,  9 . 

“ oregonensis  Ashmead,  Proc.  Wash.  Ac.  Sci.,  IV,  1902,  p.  126. 

Ashmead,  Hym.  of  Alaska,  1904,  p.  132. 

“ mixtus  Cockerell,  Univ.  Color.  Studies,  IV,  1907,  p.  257. 

“ Fletcher  and  Gibson,  Can.  Ent.  Rec.  (Ann.  Rep’t 
Ent.  Soc.  Ont.),  1908,  p.  111. 
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Types. — Queen  and  worker  from  Colorado,  in  the  collection 
of  the  American  Entomological  Society;  male  (described 
as  B.  frigidus  by  Cresson)  in  the  same  collection. 

Pile  of  medium  length.  Face  bearing  yellow  pile  ; occiput  and  dor- 
sum of  thorax  back  to  scutellum  bearing  a mixture  of  yellow  and  black 
pile  ; outlines  of  black  interalar  band  somewhat  indefinite  ; scutellum 
yellow ; pleura  yellow  to  bases  of  legs  ; dorsum  of  abdomen  yellow  at 
base,  black  in  middle  and  yellowish-ferruginous  at  apex ; corbicular 
fringes  more  or  less  ferruginous  ; malar  space  short. 

Queen.  Head. — Triangular  in  outline;  face  and  occiput  bearing  a 
mixture  of  yellow  and  black  pile ; sides  behind  eyes  usually  entirely 
black.  Labrum  with  very  large  tubercle-like  areas,  their  slightly  con- 
caved summits  smooth  and  the  shelf-like  projection  between  them  very 
small.  Malar  space  shorter  than  its  width  at  the  apex,  not  more  than 
one-fifth  as  long  as  the  eye.  Clypeus  almost  entirely  smooth,  except  at 
the  coarsely  punctate  corners.  Flagellum  of  antennae  scarcely  twice  as 
long  as  scape  ; third  antennal  segment  distinctly  longer  than  fifth, 
fourth  and  fifth  subequal. 

Thorax. — Anterior  part  of  dorsum  covered  with  yellow  and  black 
pile  mixed  in  varying  proportions ; black  interalar  band  wide,  but 
rather  indefinite,  there  being  considerable  yellow  mixed  with  the  black 
on  the  sides ; scutellum  usually  pure  yellow,  but  often  with  a slight 
admixture  of  black  hairs  ; the  very  center  of  the  disc  bare,  smooth  and 
shining,  and  often  surrounded  by  a small  but  noticeable  amount  of 
ferruginous  pile  ; pleura  covered  with  yellow  to  bases  of  legs ; sides  of 
median  segment  sometimes  covered  with  yellow,  sometimes  with  black 
pile. 

Abdomen. — Dorsum  : first  segment  covered  with  yellow  pile  ; second 
segment  with  only  the  basal  middle  bearing  yellow  hair,  the  remainder 
being  black,  or  all  degrees  of  variation  from  this  to  having  this  seg- 
ment entirely  covered  with  yellow ; third  segment  entirely  black  or 
apical  portion  covered  with  deep  ferruginous,  or  yellow-ferruginous 
pile ; fourth  segment  sometimes  black  on  anterior  corners,  but  usually 
entirely  ferruginous  ; fifth  and  sixth  segments  entirely  yellow  or  yellow- 
ish-ferruginous. Venter  sparsely  clothed  with  light  pile.  Hypopygium 
without  median  carina. 

Wings. — Subhyaline,  only  slightly  stained  with  brown ; fore  wings 
darkest  on  median  and  submedian  cells,  on  anterior  portion  of  radial 
cell  and  in  region  beyond  the  veins. 

Legs. — Apices  of  coxae  and  trochanters  bearing  considerable  light 
pile  ; femora  sometimes  entirely  black,  but  usually  bearing  more  or  less 
light  pile,  often  nearly  to  their  apices  ; fore  and  middle  tibiae  black 
on  their  inner  sides,  but  usually  with  considerable  ferruginous  hair  on 
their  outer  sides  ; fringes  of  corbiculae  usually  more  or  less  strongly 
ferruginous,  rarely  entirely  black ; tarsi  usually  more  reddish  than 
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those  of  most  Bombus  species ; hind  metatarsi  bearing  only  short 
spines  and  pubescence,  except  for  a posterior  basal  fringe  of  short 
hairs  and  a scattering  of  hairs  of  about  the  same  length  on  the  basal 
portion  of  their  outer  sides, 

Worker. — Much  like  the  queen,  but  with  no  distinct  black  interalar 
band  present  ; pile  of  dorsal  apical  segments  of  abdomen,  as  a rule, 
much  more  distinctly  ferruginous ; second  segment,  on  a good  share 
of  the  specimens,  entirely  yellow ; basal  part  of  fourth  segment  often 
bearing  black  pile ; wings  somewhat  lighter  than  those  of  queen, 
scarcely  tinged  at  all  with  brown  ; fore  and  middle  tibiae  and  cor- 
bicular  fringes  usually  black  ; tarsi  not  especially  reddish. 

Male.  Head. — Shaped  and  colored  much  like  that  of  queen  and 
worker,  but,  in  the  majority  of  specimens,  with  pile  of  face  and  occiput 
pure  yellow — in  some,  however,  with  a strong  admixture  of  black 
hairs  ; sides  of  head  behind  eyes  with  a large  amount  of  yellow  pile, 
this  connecting  with  the  yellow  on  the  occiput.  Labrum  transversely 
concaved  in  front ; malar  space  hardly  one-fourth  as  long  as  eye  ; 
clypeus  mostly  covered  up  with  pile.  Flagellum  of  antennae  (fig.  19) 
about  three  times  as  long  as  scape,  somewhat  suddenly  thickened  at 
base  and  tapering  toward  apex  ; basal  segments  with  prominent  tufts 
of  hair  on  outer  side,  these  tufts  also  present  on  apical  segments,  but 
with  hairs  so  short  as  not  to  be  very  noticeable  ; third  and  fifth  antennal 
segments  subequal  in  length,  fourth  shorter  than  either. 

Thorax. — Coloration  of  pile  about  as  in  worker,  but  many  speci- 
mens with  anterior  part  of  dorsum  pure  yellow  ; black  interalar  band 
very  indefinite. 

Abdomen. — Dorsum  : first  two  segments  entirely  covered  with  yel- 
low pile  ; third  segment  entirely  black  ; fourth  segment  usually  with 
basal  portion  black  and  apical  portion  ferruginous,  in  some  specimens 
entirely  ferruginous ; fifth,  sixth  and  seventh  segments  ferruginous, 
sometimes  some  black  hair  on  the  apical  segment.  Venter  clothed  with 
long  yellow  pile. 

Genitalia. — Outer  spatha  variable,  usually  like  that  of  B.  vagans 
(fig.  131).  Inner  spatha  shaped  much  like  that  of  B.  fervidus  (fig. 
101)  and  sometimes  with  small  fenestrse.  Claspers  (figs.  108  and  109) 
with  branches  rather  narrow  and  squarely  rounded  at  the  tip  as  seen 
from  dorsal  side  ; volsellae  appearing  truncate  at  tip  and  with  rounded 
apical  projections ; squamae  rounded  triangular,  with  pointed  tips ; 
sagittae  with  nearly  straight  shafts. 

Wings. — About  as  in  worker. 

Legs. — Coxae,  trochanters  and  femora  bearing  a considerable  amount 
of  yellow  pile.  Fore  and  middle  tibiae  and  corbicular  fringes  varying 
from  almost  entirely  black  to  somewhat  strongly  ferruginous  mixed 
with  black.  Outer  faces  of  posterior  tibiae  convex  and  considerably 
bare ; fringes  long  and  forming  distinct  corbiculae.  Posterior  meta- 

TRANS.  AM.  ENT.  SOC.,  XXXVIII. 


384 


AMERICAN  HYMENOPTERA. 


tarsi  bearing  only  short  spines  and  pubescence,  except  for  a posterior 
fringe  of  rather  long  hairs. 

Dimensions. — Length:  queen,  11  mm.  to  15  mm.  ; worker,  7 mm. 
to  11  mm.;  male,  8 mm.  to  11  mm.  Spread  of  wings:  queen,  27 
mm.  to  31  mm. ; worker,  17  mm.  to  25  mm.  ; male,  21  mm.  to  25 
mm.  Width  of  abdomen  at  second  segment:  queen,  8 mm.  to  8| 
mm.  ; worker,  4 mm.  to  7 mm.  ; male,  4|  mm.  to  6^  mm. 

Redescribed  from  twelve  queens  (one  a homotype),  twenty- 
seven  workers  (two  homotypes)  and  eleven  males. 

Habitat. — I have  records  of  this  species  from  Alaska, 
British  Columbia,  Alberta,  Saskatchewan  (in  the  old  sense), 
Vancouver  Island,  Labrador,  Washington,  Idaho,  Montana 
(western  part),  Oregon,  California  (Humboldt  County), 
Wyoming  and  Colorado.  Is  it  present  in  southern  Califor- 
nia, Nevada,  Utah,  or  northern  New  Mexico  ? What  is  its 
most  southern  limit  in  central  and  eastern  Canada  ? Is  it  to 
be  found  in  northern  Minnesota,  northern  Michigan,  or  north- 
ern Maine  ? Though  not  very  rare  in  western  Montana,  it  is 
probably  not  present  in  the  eastern  part  of  that  state  or  in 
any  of  the  states  east  of  those  from  which  the  records  have 
been  given  above.  It  seems  to  be  a pretty  strictly  Boreal 
Region  form,  apparently  reaching  its  greatest  abundance  in 
Alaska  and  northwestern  Canada,  though  not  very  rare  in 
eastern,  central  or  southwestern  Canada  or  in  parts  of  Wash- 
ington, Montana,  Wyoming,  or  Colorado.  My  most  northern 
record  is  Seldovia,  Alaska  (Harriman  Expedition — Trevor 
Kincaid  collection — several  specimens) . How  far  north  does 
the  species  range  ? 

This  species  is  closely  allied  to  B.  alboanalis , but  can  be 
readily  separated  from  it  by  the  mixed  yellow  and  black  pile 
on  the  anterior  part  of  the  dorsum  of  the  thorax  and  by  the 
prominent  tufts  of  hair  on  the  basal  segments  of  the  flagel- 
lum of  the  male  antennae.  Other  close  allies  are  sitkensis 
and  couperi. 

As  has  already  been  shown,  the  species  is  somewhat  vari- 
able. I have  seen  specimens  (five  queens  and  eleven 
workers)  from  a nest  collected  at  Bozeman,  Montana,  and 
among  them  there  was  but  little  variation. 

I have  the  following  evidences  that  the  male  here  described 


HENRY  J.  FRANKLIN. 


385 


is  the  male  of  mixtus , and  not  that  of  frigidus  as  was  sup- 
posed by  Cresson : 

1.  Similarity  of  coloration. — Its  thoracic  dcrsum,  except  the  scutel- 
lum,  bears  mixed  black  and  yellow  pile  like  the  mixtus  worker.  The 
worker  also  often  has  the  second  dorsal  abdominal  segment  entirely 
covered  with  yellow  pile. 

2.  Similarity  of  distribution. — It  is  found  wherever  the  females  of 
mixtus  are  found  and  in  corresponding  abundance. 

Bombus  (Bombus)  alboanalis  nom.  nov. 

? Bombus  hortorum  Smith,  Entom.  Annual,  1857,  p.  30  (misidentifica- 
tion) . 

“ “ Cresson,  Proc.  Ent.  Soc.  Phila.,  1863,  p.  108. 

“ “ Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p.  231. 

(Catal.) . 

“ “ Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  308. 

“ sitkensis  Ashmead,  Proc.  Wash.  Ac.  Sci.,  IV,  1902,  p.  126 

(misidentification) . 

“ “ Ashmead,  Hym.  of  Alaska,  1904,  p.  132. 

? “ “ Viereck,  Can.  Ent.,  XXXVI,  1904,  pp.  98  and  99. 

Types . — Described  from  eight  queens  (cotypes)  and  twelve 
workers  (cotypes),  deposited  in  the  collection  of  the  United 
States  National  Museum.  Eleven  worker  paratypes  are  also 
in  the  same  collection.  One  queen  and  one  worker  (para- 
types) are  in  the  collection  of  the  Massachusetts  Agricul- 
tural College. 

Pile  rather  long  and  of  medium  texture.  Face  dark  ; occiput  vari- 
able in  coloration  ; thorax  with  dorsum  yellow,  except  for  black  inter- 
alar  band  ; lower  portions  of  pleura  dark  ; abdomen  with  dorsum  yel- 
low at  base,  black  in  the  middle  and  white  at  the  apex  ; wings  rather 
light.  Malar  space  rather  short. 

Queen.  Head. — Face  entirely  dark  ; occiput  entirely  dark,  or  with 
black  and  yellow  pile  mixed,  or  even  with  a triangular  patch  of  pure 
yellow  pile;  cheeks  dark.  Labrum  with  tubercle-like  areas  moderately 
separated,  their  margins  rounded  and  summits  strongly  concaved  ; 
the  shelf-like  projection  moderately  wide  and  prominent.  Malar  space 
shorter  than  its  width  at  the  apex,  about  one-fifth  as  long  as  the  eye. 
Clypeus  sparsely  and  unevenly  punctate  over  the  disc.  Flagellum 
of  antenna  about  twice  as  long  as  the  scape ; third  antennal  seg- 
ment distinctly  longer  than  the  fifth,  the  fifth  slightly  longer  than  the 
fourth. 

Thorax. — Dorsum  covered  with  yellow  pile,  except  for  a rather  broad 
and  usually  well  defined  black  interalar  band  ; the  center  of  the  disc 
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naked  ; mesopleura  with  their  upper  portions  yellow,  but  at  least  their 
lower  halves  dark  ; metapleura  dark,  but  usually  with  a little  yellow 
pile  at  their  upper  ends ; sides  of  median  segment  dark,  but  often  with 
a sprinkling  of  light  hairs. 

Abdomen. — Dorsum  : segment  one  clothed  with  yellow  pile,  rather 
sparsely  so  in  the  middle ; segment  two  sometimes  with  the  basal 
middle  broadly  covered  with  yellow  pile  and  the  remainder  dark, 
sometimes  with  the  basal  half  yellow  and  the  apical  half  dark  and 
sometimes  with  the  yellow  extending  back  in  the  middle  to  the  apical 
margin  with  the  black  extending  forward  on  the  sides ; segment  three 
entirely  dark  ; segment  four  usually  with  the  basal  portion  dark  and 
the  apical  portion  bearing  white  pile,  but  sometimes  entirely  dark  ; 
segments  five  and  six  covered  with  white  pile.  Venter  mostly  dark, 
but  with  the  apical  margins  of  some  of  the  segments  often  fringed 
somewhat  with  light  hairs.  Hypopygium  without  a median  carina. 

Wings. — Only  slightly  stained  with  brown  ; the  fore  pair  darkest 
in  the  apical  portion  of  the  radial  cell  and  in  the  region  beyond  the 
veins. 

Legs. — Usually  entirely  dark,  but  the  corbicular  fringes  sometimes 
strongly  ferruginous  and  the  pile  on  the  coxae  and  trochanters  often 
with  light  tinges. 

Worker. — Much  like  the  queen  ; the  wings  subhyaline  ; the  fifth  dor- 
sal abdominal  segment  sometimes  entirely  dark ; the  second  dorsal 
segment  often  nearly  or  entirely  covered  with  yellow  pile.  Thorax 
with  mesopleura  often  covered  with  yellow  pile  to  the  bases  of  the 
legs  and  the  metapleura  often  largely  clothed  with  yellow  pile.  The 
apical  segments  of  the  venter  often  with  some  whitish  pile.  Coxae, 
trochanters  and  the  bases  of  the  femora  occasionally  with  a noticeable 
amount  of  light  pile. 

Dimensions.— Length  : queen,  13  mm.  to  15*  mm.  ; worker,  9 mm. 
to  13  mm.  Spread  of  wings:  queen,  28  mm.  to  32£  mm.  ; worker, 
19|  mm.  to  28  mm.  Width  of  abdomen  at  second  segment:  queen, 

mm.  to  8|  mm. ; worker,  4|  mm.  to  6|  mm. 

Habitat. — I have  North  American  records  of  this  species 
from  Alaska  only,  as  follows  : Kukak  Bay,  Kadiak  and  Pop- 
off  Island  (all  collected  by  Prof.  Kincaid  on  the  Harriman 
Alaskan  Expedition).  I also  have  the  following  Asiatic  re- 
cords : Bering  Island  (Dr.  L.  Stejneger),  Copper  Island 
(Barrett-Hamilton) . It  seems  to  be  a fairly  common  species 
in  Alaska. 

I have  seen  many  specimens  of  B.  hortorum  (L.)  from 
Sweden  and  Germany,  determined  both  by  Gerstaecker  and 
Schmiedeknecht.  Some  of  these  specimens  had  the  basal 
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middle  of  the  second  dorsal  abdominal  segment  bearing  yel- 
low pile,  their  coloration  thus  being  very  similar  to  that  of 
this  species.  The  two  species  do  not  seem  to  be  closely 
allied,  however,  because  of  the  differences  noted  in  the  fol- 
lowing table  : 

Queen  of  B.  alboanalis . 

Malar  space  short,  about  one- 
fifth  the  length  of  the  eye.  Yel- 
low pile  on  the  second  dorsal  ab- 
dominal segment  about  covering 
the  anterior  half  of  the  segment. 

Interalar  band  narrow.  Occiput 
variable  in  coloration. 

I have  seen  a few  workers  of  B.  montanus  Lep.,  determined 
by  Gerstaecker,  and  that  species  seems  to  be  very  closely 
allied  to  alboanalis , and  it  is  possible  that  they  should  be  con- 
sidered as  variations  of  the  same  species.  I find  no  struc- 
tural differences  between  them,  and  the  only  difference  in 
coloration  of  pile  is  that  the  black  interalar  band  of  montanus 
is  wider  than  that  of  alboanalis.  B.  mixtus  Cress,  seems  to 
be  the  closest  New  World  ally  of  this  species. 

True  B.  hortorum  does  not  occur  in  the  New  World,  and 
it  is  probable  that  Smith’s  record  of  hortorum  from  Lake 
Winnepeg  should  be  referred  either  to  this  species,  the 
locality  labels  of  Smith’s  specimens  having  been  incorrect, 
or  possibly  to  B.  mixtus. 

THE  DUMOUCHELI  GROUP. 

“The  group  of  B.  Dumoucheli  Radoszkowski,  Bull.  Soc. 
Natural.  Moscou,  XLIX,  P.  I,  1884,  p.  78. 

Type. — Bombus  dumoucheli  Radoszkowski,  ibid.,  p.  78,  $ 
d\  T.  3,  fig. 27. 

Characters  of  the  Group. 

Females. — Pile  rather  coarse  and  of  medium  length ; head 
elongate  triangular  in  outline  (fig.  E);  mandibles  as  in  Pra- 
torum  group ; malar  space  of  good  length  ; clypeus  more  or 
less  strongly  punctate ; hypopygium  without  median  carina. 

Males. — Head  (fig.  F)  elongate  triangular,  with  long  malar 
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space  ; antennae  long  and  slender ; posterior  tibiae  with  outer 
surface  distinctly  convex  and  bearing  little  or  no  long  hair  ; 
traces  of  corbiculae  very  slight  or  absent ; posterior  meta- 
tarsi bearing  no  long  hair,  their  outer  faces  distinctly  con- 
caved and  with  thin  but  usually  fairly  even  pubescence. 

Genitalia. — Claspers  (figs.  66,  70  and  78)  thick  and  power- 
ful, appearing  rather  short ; branches  very  wide  at  base  and 
narrowing  very  rapidly  toward  the  apical  portion,  as  seen  from 
above ; volsella  very  broad  and  thick,  with  long  triangular 
recurved  apical  projection ; squama  usually  with  a very 
prominent  inner  lobe  : this  lobe  usually  being  elongate  in 
form  and  widened  and  rounded  at  the  end  and  having  a notice- 
able membrane  run  from  it  to  the  base  of  the  volsella. 
Sagitta  with  head  irregular  in  form,  broad,  thin,  recurved 
and  usually  with  a serrate  outer  margin  ; not  especially  broad 
and  nearly  straight. 


Bombus  (Bombus)  fervidus  F. 


Apis  fervida  Fabricius,  Suppl.  Entom.  System.,  1798,  p.  274,  n.  43 
and  44. 

Bombus  fervidus  Fabricius,  Syst.  Piez.,  1804,  p.  352,  n.  48. 

“ “ Illiger,  Magaz.  f.  Insectenk.,  V,  1806,  p.  172. 

“ “ Harris,  Catal.  Insects  Mass.,  1835,  p.  70.  (Catal.). 

“ Lepeletier,  Hist.  Nat.  Insect.  Hymen.,  I,  1836,  p.  470, 
n.  8,  9 . 

“ “ Greene,  Ann.  Lyc.  Nat.  Hist.  New  York,  VII,  1860, 

p.  171,  n.  5,  9 . 

“ “ Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  93,  n.  10, 

9 a <?. 

“ “ Putnam,  Proc.  Essex  Instit.,  IV,  1864,  p.  99  (pars.). 

“ “ Packard,  Proc.  Essex  Instit.,  IV,  1864,  p.  110  (pars.). 

“ “ Riley,  Am.  Ent.  and  Bot.,  II,  1870,  p.  303,  9 . 

“ “ Cresson,  Rep.  Geogr.  and  Geol.  Explor.  and  Surv. 

100th  Merid.,  1875,  V,  p.  728,  n.  131,  d . 

“ “ Putnam,  Proc.  Davenp.  Acad.  Nat.  Sci.,  I,  1876,  p. 

189. 

“ “ Cresson,  Proc.  Davenp.  Acad.  Nat.  Sci.,  I,  1876,  p. 

210. 


Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  p.  230. 
(Catal.). 

dorsalis  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879, 
p.  230.  (Catal.). 
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Bombus  fervidus  Bowles,  Ann.  Rep’t  Ent.  Soc.  Ont.,  1880,  p.  33. 

“ “ Provancher,  Natural.  Canad.,  XIII,  1882,  p.  267, 

n.  2. 

“ “ Provancher,  Faun.  Ent.  Can.  Hym.,  1883,  p.  735,  n. 

2,  9 Sc?. 

“ dorsalis  Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  307. 
(Catal.). 

“ fervidus  Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  308. 

“ Ant.  Handlirsch,  Ann.  naturh.  Hofmus.  Wien.,  Ill, 
1888,  p.  237  (pars.). 

“ Howard,  Insect  Life,  I,  1889,  p.  295, 

Apathus  elatus  Howard,  Insect  Life,  1889,  p.  295. 

“ “ Coville,  Proc.  Ent.  Soc.  Wash.,  I,  1890,  p.  201, 

Bombus  fervidus  Robertson,  Ent.  News,  I,  1890,  p.  41. 

“ “ Coville,  Proc.  Ent.  Soc.  Wash.,  I,  1890,  p.  201. 

“ Smith,  Economic  Entomology,  1896,  fig.  473,  b and 

f,  9- 

“ “ Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  519  (pars.). 

“ var.  dorsalis  Dalla  Torre,  Cat.  Hymen.,  X,  1896,  p. 
519. 

“ Robertson,  Trans.  Ac.  Sci.  St.  Louis,  VII,  1897,  p. 
356. 

“ Cockerell  and  Porter,  Ann.  and  Magaz.  Nat.  Hist., 
Ser.  7,  IV,  1899,  p.  387. 

“ nevadensis  race  aztecus  Cockerell,  Ann.  and  Magaz.  Nat.  Hist., 
Ser.  7,  IV,  1899,  p.  389. 

“ fervidus  Cockerell,  The  Entomologist,  XXXII,  June,  1899,  p. 
157. 

“ “ Titus,  Can.  Ent.,  XXXIV,  1902,  pp.  38  and  40, 

9 8 c?. 

? “ “ Fowler,  Rep’t  Cal.  Agr’l.  Exp.  Sta.,  1902,  Part  XII, 

p.  317. 

“ “ Meehan,  Proc.  Ac.  Nat.  Sci.  Phila.,  LIV,  1902,  p. 

35. 

? “ “ Viereck,  Trans.  Amer.  Ent.  Soc.,  XXIX,  1903,  p. 

44. 

? “ dorsalis  Titus,  Can.  Ent.,  XXXIV,  1902,  pp.  37  and  39. 

“ nevadensis  race  aztecus  Viereck,  Trans.  Amer.  Ent.  Soc., 
XXIX,  1903,  p.  45. 

“ pennsylvanicus  Robertson,  Trans.  Amer.  Ent.  Soc.,  XXIX, 
1903,  p.  177. 

“ “ Viereck,  Can.  Ent.,  XXXVI,  April,  1904,  p.  98. 

“ fervidus  Howard,  Insect  Book,  1904,  p.  12  ; Plate  II,  fig.  12. 

“ Jarvis,  Thirty-sixth  Ann.  Rep’t  Ent.  Soc.  Ont.,  1905, 

p.  128. 
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Bombus  ferviotus  Kellogg,  American  Insects,  1905,  p.  519. 

“ dorsalis  Viereck,  Trans.  Amer.  Ent.  Soc.,  XXXII,  July,  1906, 
p.  238. 

? “ fervidus  Cockerell,  Trans.  Amer.  Ent.  Soc.,  XXXII,  Nov., 

1906,  p.  313. 

“ dorsalis  Cockerell,  Trans.  Amer.  Ent.  Soc.,  XXXII,  Nov., 
1906.  p.  313, 

“ “ Cockerell,  Bull.  Amer.  Mus.  Nat.  Hist.,  XXII,  Arti- 

cle XXV,  Dec.  17,  1906,  p.  453,  n.  111. 

“ fervidus  Smith,  Economic  Entomology,  1906,  fig.  473,  b and 
f,  $. 

“ “ Lovell,  Ent.  News,  XVIII,  May,  1907,  pp.  197-198, 

9 8 <?. 

“ pennsylvanicus  Swenk,  Ent.  News,  XVIII,  July,  1907,  p.  296, 
n.  2. 

“ dorsalis  Cockerell,  Univ.  Color.  Studies,  IV,  1907,  p.  258. 

“ fervidus  Cockerell,  Univ.  Color.  Studies,  IV,  1907,  p.  258  and 
p.  257. 

“ Fletcher  and  Gibson,  Can.  Ent.  Rec.  (Ann.  Rep’t 
Ent.  Soc.  Ont.),  1907,  p.  16. 

“ Davidson,  Bull.  So.  Cal.  Acad.  Sci.,  X,  1911,  p.  66. 

Pile  of  medium  length  and  coarse.  Head  black  ; thorax  mostly  yel- 
low, sometimes  with  and  sometimes  without  a black  interalar  band ; 
pleura  sometimes  light  and  sometimes  partly  dark  ; dorsum  of  abdomen 
with  the  first  four  segments  yellow  and  the  last  two  black  ; venter  black  ; 
legs  black.  Malar  space  moderately  long. 

Queen.  Head. — Rather  elongate  ; face  black,  but  sometimes  with  a 
very  faint  touch  of  yellow  hair  above  the  bases  of  the  antennae  (visible 
with  a lens);  occiput  black  and  sides  black.  Labrum  with  tubercle- 
like areas  well  separated,  the  space  between  them  and  above  the  shelf - 
like  projection  being  deeply  excavated,  their  summits  more  or  less 
strongly  concave  ; the  shelf-like  projection  rather  wide  and  prominent ; 
translucent  areas  (in  mounted  labrum)  distinctly  visible  to  the  naked 
eye.  Malar  space  longer  than  its  width  at  apex,  about  one-third  as 
long  as  the  eye.  Clypeus  rather  coarsely  punctate,  except  on  anterior 
median  portion,  this  part  being  nearly  smooth.  Flagellum  of  antenna 
not  quite  twice  as  long  as  the  scape  ; third  antennal  segment  much 
longer  than  fifth,  the  fifth  somewhat  longer  than  the  fourth. 

Thorax. — Anterior  part  of  dorsum  and  the  scutellum  covered  with 
yellow  pile  ; a black  band  of  greatly  varying  width  between  the  bases 
of  the  wings ; center  of  disc  naked  ; mesopleura  sometimes  covered  with 
yellow  pile  to  the  bases  of  the  legs,  but  usually  with  more  or  less  of 
the  lower  part  black  ; metapleura  often  entirely  dark,  but  usually  with 
some  light  hair  at  the  upper  end  ; sides  of  median  segment  usually  en- 
tirely dark,  but  often  with  more  or  less  light  pile. 
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Abdomen. — Dorsum  : first  four  segments  entirely  covered  with  yellow 
pile  ; segments  five  and  six  black.  Venter  black.  Hypopygium  with- 
out a median  carina. 

Wings. — Very  strongly  stained  with  brown  ; the  fore  pair  lightest 
in  and  around  the  third  cubital  and  the  apical  half  of  the  third  dis- 
coidal  cell,  darkest  in  the  median,  submedian,  basal  portion  of  second 
discoidal  and  anterior  portion  of  radial  cell. 

Legs. — Coxae,  trochanters,  femora  and  tibiae  dark. 

Worker. — Like  the  queen,  but  with  wings  usually  lighter  ; meta- 
pleura and  sides  of  median  segment  often  bearing  only  light  pile. 

Male.  Head. — Shaped  much  like  that  of  queen  ; face  usually,  and 
ventro-lateral  portions  sometimes,  with  a very  faint  sprinkling  of  yellow 
hairs  (only  noticeable  with  a lens),  otherwise  black.  Malar  space 
much  longer  than  its  width  at  apex,  about  one-third  as  long  as  the 
eye.  Clypeus  largely  naked  and  usually  with  a somewhat  larger  smooth 
area  on  the  anterior  median  portion  than  in  the  queen.  Flagellum  of 
antenna  from  three  and  one-half  to  four  times  as  long  as  scape  ; third 
antennal  segment  distinctly  shorter  than  the  fifth,  the  fourth  shorter 
than  the  third. 

Thorax. — Like  that  of  the  queen,  in  coloration  of  pile,  but  with  the 
pleura  always  entirely  covered  with  light  pile  to  the  base  of  the  legs  ; 
sides  of  median  segment  usually  with  light,  but  sometimes  with  dark 
pile. 

Abdomen. — Dorsum  : first  five  segments  entirely  covered  with  yellow 
pile  ; segment  six  sometimes  entirely  black,  but  usually  with  a little 
yellow  on  the  basal  middle  ; segment  seven  entirely  black.  Venter 
mostly  black,  but  usually  with  considerable  light  pile  on  the  sides  of 
the  middle  portion. 

Genitalia. — Outer  spatha  much  like  that  of  B . pennsylvanicus  (fig. 
126).  Inner  spatha  (fig.  101)  with  apical  portion  quadrangular  and 
with  ventral  surface  of  sides  and  tip,  of  this  portion,  bearing  moderately 
long  hairs  ; no  fenestrse  present ; lateral  margins  broadly  and  evenly 
incurved.  Claspers  and  sagittae  as  in  B.  californicus  (figs.  78  and 
102). 

Wings. — Not  very  deeply  stained  with  brown,  much  lighter  than 
those  of  queen  ; the  fore  pair  darkest  in  the  region  beyond  the  veins. 

Legs. — Coxae  sometimes  entirely  dark  and  sometimes  with  a little 
light  pile;  trochanters  sometimes  entirely  dark,  but  usually  with  a 
small  amount  of,  and  often  with  much,  light  hair  ; fore  femora  some- 
times entirely  dark,  but  usually  with  considerable  light  pile,  especially 
on  the  basal  portion  of  their  lower  sides ; middle  and  hind  femora 
always  with  a large  amount  of  light  yellow  pile  throughout,  or  nearly 
throughout,  their  entire  length  ; tibiae  black,  outer  faces  of  hind  pair 
convex  and  hairy,  their  fore  and  hind  fringes  very  short ; posterior  me- 
tatarsi with  no  long  hind  fringes. 
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Dimensions. — Length:  queen,  15  mm.  to  21  mm.  ; worker,  8 mm. 
to  15  mm.;  male,  10  mm.  to  16  mm.  Spread  of  wings:  queen,  37 
mm.  to  41  mm.  ; worker,  17  mm.  to  35  mm.  ; male,  25  mm.  to  33  mm. 
Width  of  abdomen  at  second  segment:  queen,  8^  mm.  to  10|  mm.  ; 
worker,  3^  mm.  to  8 mm.  ; male,  6 mm.  to  8 mm. 

Each  sex  described  from  a large  number  of  specimens. 

Variation. — Besides  the  typical  species  above  described, 
there  is  the  following  : 

Subspecies  1. — ( dorsalis  Cress,  and  aztecus  Ckll.).  Queen, 
worker  and  male  with  dorsum  of  thorax  completely  covered 
with  yellow  pile,  no  black  interalar  band  being  present ; 
sixth  dorsal  abdominal  segment  of  male  often  entirely  yellow. 

The  typical  fervidus  grades  completely  into  this  form.  I 
have  examined  the  genitalia  of  the  males  and  they  are  like 
those  of  the  typical  form.  This  subspecies  is  found  most 
abundantly  in  the  western  United  States,  but  it  also  occurs 
rarely  in  the  East.  I have  over  thirty  specimens  of  this 
form  before  me,  two  of  them  homotypes. 

Habitat. — This  species  is  present  throughout  all  the  states 
of  the  United  States,  except  as  follows  : Florida,  Louisiana, 
Alabama,  Mississippi,  the  greater  part  of  Texas,  the  eastern 
half  of  Oklahoma,  the  greater  part  of  Arkansas,  the  greater 
part  of  Georgia,  the  eastern  half  of  North  and  South  Caro- 
lina, eastern  Virginia  and  the  western  portions  of  Tennessee 
and  Kentucky.  I have  records  of  it  also  from  Canada  as 
follows  : Ontario,  Alberta  (McLeod),  Saskatchewan  (the  old 
territory)  and  the  old  territory  of  Assiniboia  (Regina).  It 
is  also  almost  certainly  present  in  Manitoba.  Is  it  present 
in  southern  Quebec  and  in  New  Brunswick?  Bowles  has 
recorded  it  from  Montreal.  What  are  its  northern  limits  ? 
Does  it  range  into  northern  Mexico  at  all  and,  if  so,  how 
far  ? The  species  seems  to  be  confined  mainly  to  the  Transi- 
tion and  Upper  Austral  Zones,  but  it  runs  over  somewhat 
into  the  Boreal  Region.  It  appears  to  be  the  most  common 
species  throughout  a good  portion  of  the  New  England, 
Middle  Atlantic  and  Central  States,  but  much  less  abundant 
in  the  Pacific  States.  Dr.  Davidson  states  that  it  is  “the 
most  common  of  all  the  bumble-bees  in  the  vicinity  of  Los 
Angeles,”  Cal.  He  states  further  that  it  is  most  abundant 
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on  the  Pacific  shore,  but  is  not  at  all  common  in  the  inte- 
rior of  California,  though  ranging  inland  to  the  New  Mexi- 
can border. 

Nests. — I have  taken  a large  number  of  nests  of  this  species 
and  they  have  been  found  invariably  on  the  surface  of  the 
ground  and  made,  as  usual,  of  dried  grass.  They  never  con- 
tain a large  number  of  bees.  The  largest  nest,  which  I have 
found,  contained  seven  queens,  three  males  and  thirty-seven 
workers  and  was  taken  September  7th.  This  nest  contained, 
besides  the  adult  bees,  88  unbroken  cells,  of  which  47  were 
queen  cells  ; there  were  also  many  well  filled  honey  pots  or 
cells.  In  another  nest,  I found  one  queen,  two  males  and 
thirty  workers,  besides  125  unbroken  cells  and  25  honey 
pots.  This  nest  was  taken  July  22d  and  promised,  if  not 
disturbed,  to  have  made  an  unusually  populous  colony.  The 
nests  of  this  species  are  the  ones  most  commonly  found  by  the 
New  England  farmer  during  the  haying  season.  They  more 
than  make  up  in  number  for  what  they  lack  in  size. 

The  nearest  ally  of  this  species  is  B.  californicus , as  I have 
shown  in  the  discussion  of  that  species.  Another  very 
closely  allied  form  is  B.  sonomczy  described  in  this  paper  for 
the  first  time. 

As  I have  shown  in  the  discussion  of  pennsylvanicus , I can- 
not agree  with  Robertson  and  others  that  this  species  is  the 
same  as  the  pennsylvanicus  of  De  Geer. 

Bombus  (Bombus)  californicus  F.  Sm. 

Bombus  californicus  Smith,  Catal.  Hymen.  Brit.  Mus.,  II,  1854,  p. 
400,  n.  57,  9 (not  the  o’1). 

Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  97, 
n.  18,  9 (not  the  8 and  d”). 

“ dubius  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  97,  n.  19, 

8 ?. 

“ californicus  Cresson,  Rep.  Geogr.  and  Geol.  Explor.  and 
Surv.  100th  Merid.,  1875,  V,  p.  728,  n.  129,  9 . 
Apathus?  californicus  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879.  p. 
214,  tf.  (Catal.). 

californica  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p. 

230.  (Catal.). 
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Bombus  californicus  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p. 
230.  (Catal.). 

“ dubius  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p.  230. 
(Catal.) . 

Apathus?  californica  Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  307. 
(Catal.). 

Bombus  californicus  Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  307. 
(pars.)  (Catal.). 

“ dubius  Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  307.  (Catal.). 
“ consanguineus  Ant.  Handlirsch,  Ann.  naturh.  Hofmus.  Wien., 
Ill,  1888,  p.  239,  9 yd1. 

“ californicus  Ant.  Handlirsch,  Ann.  naturh.  Hofmus.  Wien., 
Ill,  1888,  p.  243,  9 (not  the  8 and  d1). 

Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  513  (pars.). 
“ consanguineus  Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  514. 

“ dubius  Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  518. 

Psithyrus  californicus  Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  566. 
(Catal.). 

Bombus  “ Cockerell,  Cat.  Abej.  de  Mex.,  1899,  p.  19. 

(Catal.). 

“ “ Fowler,  Rep’t  Cal.  Agr’l  Exp.  Sta.,  1902,  Part 

II,  p.  317. 

“ dubius  Titus,  Can.  Ent.,  XXXIV,  1902,  p.  40. 

“ sp.  Jordan  and  Heath,  Animal  Forms,  1902,  p.  130,  fig.  80, 
8 . 

“ neglectulus  Ashmead,  Proc.  Wash.  Acad.  Sci.,  IV,  May  29, 
1902,  p.  124,  9 $ . 

“ “ Ashmead,  Hym.  of  Alaska,  1904,  p.  130,  9 8 . 

“ californicus  Howard,  Insect  Book,  1904,  Plate  II,  fig.  15,  9 . 

“ “ Viereck,  Can.  Ent.,  XXXVI,  April,  1904,  pp.  98 

and  99. 

“ “ Cockerell,  Bull.  So.  Cal.  Ac.  Sci.,  Ill,  June,  1904, 

p.  89. 

Psithyrus  californicus  Cockerell,  Bull.  So.  Cal.  Ac.  Sci.,  Ill,  June, 
1904,  p.  90. 

Bombus  californicus  Kellogg,  American  Insects,  1905,  p.  518,  fig.  722, 
and  p.  519,  and  Plate  XII,  fig.  10,  9 . 

“ dubius  Cockerell,  Bull.  Amer.  Mus.  Nat.  Hist.,  XXII,  Article 
XXV,  p.  453,  n.  113,  Dec.  17,  1906. 

“ californicus  Fletcher  and  Gibson,  Can.  Ent.  Rec.  (Ann. 

Rep’t  Ent.  Soc.  Ont.),  1907,  p.  16. 

“ “ Fletcher  and  Gibson,  ibid.,  1908,  p.  111. 

“ “ Cockerell,  Can.  Ent.,  XLII,  1910,  p.  25. 

“ “ Davidson,  Bull.  So.  Cal.  Acad.  Sci.,  X,  1911, 

p.  66. 
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Types . — The  queen  is  in  the  collection  of  the  British  Mu- 
seum. The  males  (described  by  Cresson  as  Afathusf  cali- 
fornicus)  are  in  the  collection  of  the  American  Entomologi- 
cal Society.  Both  the  queen  and  the  male  type  specimens 
were  from  California. 

Head  black  ; anterior  part  of  dorsum  of  thorax  covered  with  yellow 
pile  ; wings  deeply  stained  with  brown  ; two  apical  abdominal  segments 
black  ; color  characters  of  thorax , abdomen  and  legs  very  variable — see 
below  under  “ Variation  ” 

Queen.  Head. — Sometimes  with  a slight  trace  of  light  pile  mixed 
with  the  black  on  the  face,  above  the  bases  of  the  antennse,  otherwise 
with  dark  pile  only.  Labrum  much  as  in  B.  affinis,  but  with  borders  of 
tubercle-like  areas  rounded  and  much  less  sharply  elevated  ; translucent 
areas  sometimes  large  enough  to  be  plainly  visible  to  the  naked  eye, 
sometimes  nearly  absent.  Malar  space  about  one-third  as  long  as  the 
eye.  Clypeus  rather  evenly,  sparsely  and  finely  punctate.  Third  an- 
tennal segment  much  longer  than  fifth,  fifth  distinctly,  but  not  greatly, 
longer  than  fourth. 

Thorax. — Anterior  part  of  dorsum  covered  with  yellow  pile  back  to 
the  middle  of  the  tegulae  ; posterior  part,  including  scutellum,  covered 
with  black  pile.  Pleura,  from  somewhat  below  the  level  of  the  bases 
of  the  wings  in  front,  entirely  covered  with  black  pile;  sides  of  median 
segment  bearing  only  black  pile. 

Abdomen. — Dorsum,  except  fourth  segment,  bearing  only  black  pile; 
fourth  segment  entirely  covered  with  yellow  pile.  Venter  sparsely 
clothed  with  black  hair. 

Wings. — Deeply  stained  with  brown  ; fore  wings  darkest  at  median 
and  submedian  cells  and  on  anterior  and  apical  portions  of  the  radial 
cell  and  on  the  general  apical  region  beyond  the  veins. 

Legs. — Coxae  black  ; trochanters  usually  black,  but  often  with  pile 
having  a distinctly  light  tinge  ; femora  black  ; fore  and  middle  tibiae 
and  corbicular  fringes  black  ; hind  metatarsi,  for  most  part,  bearing 
only  pubescence  and  short  spines,  with  a slight  fringing  of  short  hairs 
on  the  posterior  border  near  the  base. 

Worker. — Much  like  queen  except  in  size  ; wings  usually  somewhat 
lighter. 

Male.  Head. — Face  above  and  below  bases  of  antennae  bearing 
yellow  and  black  pile  mixed  in  varying  proportions,  the  black  being 
always  present  in  very  noticeable  amount  and  often  predominant  ; 
occiput  with  a prominent  triangular  patch  of  yellow  pile,  with  or  with- 
out black  hair  intermixed ; sides  of  head  behind  eyes  with  more  or 
less  yellow  pile ; hair  immediately  surrounding  the  upper  ends  of  the 
eyes  black.  Malar  space  between  one-third  and  one-fourth  as  long  as 
the  eye  ; clypeus  not  covered  up  with  pile,  rather  sparsely  and  finely 
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punctate  on  the  disc,  the  central  apical  portion  being  impunctate, 
smooth  and  shining ; fifth  antennal  segment  nearly  as  long  as  the 
third  and  fourth  taken  together,  third  distinctly  though  not  greatly 
longer  than  fourth. 

Thorax. — Coloration  much  as  in  females,  but  with  the  yellow  pile 
on  the  anterior  part  of  the  thorax  extending  down  on  the  front  sides 
of  the  pleura,  in  a narrowing  strip  to,  or  nearly  to,  the  bases  of  the  mid- 
dle legs ; posterior  part  of  the  mesopleura  and  the  metapleura  covered 
with  dark  pile. 

Abdomen. — Dorsum  covered  with  black  pile,  except  segments  four 
and  five,  these  being  covered  with  yellow  pile.  Venter  bearing  black 
pile  for  most  part,  but  with  the  yellow  of  dorsal  segments  four  and  five 
extending  onto  the  extreme  sides  of  the  corresponding  ventral  segments 
and  onto  the  extreme  sides  of  the  posterior  margin  of  segment  three ; 
apical  segment  with  a prominent  transverse  carina  a little  in  front  of 
its  hind  margin,  the  area  between  this  carina  and  the  margin  bearing 
short  ferruginous  hair. 

Genitalia.  — (Figs.  78  and  102).  Apical  portion  of  inner  spatha 
quadrangular ; heads  of  sagittae  short  and  with  apices  so  strongly  re- 
curved as  to  appear  like  hollowed  out  shells. 

Wings. — Not  very  deeply  stained  with  brown,  considerably  lighter 
than  those  of  queen. 

Legs. — Fore  coxae  black  ; middle  and  hind  coxae  mostly  black,  but 
usually  with  some  yellow  hairs  on  their  outer  sides  ; trochanters  mostly 
black,  sometimes  with  a very  faint  sprinkling  of  yellow  ; femora,  fore 
and  middle  tibiae  and  outer  sides  of  hind  tibiae  black. 

Dimensions. — Length:  queen,  15  mm.  to  22  mm.  ; worker,  9 mm. 
to  15  mm.  ; male,  12  mm.  to  16  mm.  Spread  of  wings:  queen,  37 
mm.  to  44  mm.  ; worker,  24  mm.  to  31  mm.  ; male,  26  mm.  to  35 
mm.  Width  of  abdomen  at  second  segment  : queen,  9 mm.  to  11 
mm. ; worker,  5|  to  9 mm.  ; male,  5^  mm.  to  1\  mm. 

Redescribed  from  numerous  queens,  eight  workers  and 
four  males  (one  of  them  a homotype). 

Variation. — The  above  described  forms  comprise  the  typi- 
cal californicus  and  they  are  the  forms  most  frequently  found 
in  collections.  The  species  is,  however,  a very  variable  one 
and  the  typical  forms  are  really  a part  of  a line  of  color  varia- 
tions from  dark  to  light.  I have  seen  almost  every  conceiv- 
able variation  connecting  the  following  female  and  male 
forms  in  order  : 

Color  Variant  1.—  Queen  like  typical  californicus , but  with  abdomen 
entirely  black.  One  specimen  from  Prince  Albert,  Saskatchewan. 

Color  Variant  2. — Worker  like  typical  californicus , but  with  fourth 


HENRY  J.  FRANKLIN. 


397 


segment  only  partly  covered  with  yellow  pile.  Three  specimens ; 
Calgary  and  St.  Albert,  Alberta  and  San  Bernadino  County,  Calif. 

Color  Variant  3 . — Typical  californicus  (above  described). 

Color  Variant  4. — ( B . dubius  Cress.).  Queen  and  worker  like  typi- 
cal californicus , but  with  yellow  pile  more  or  less  strongly  mixed  with 
the  black  on  the  scutellum.  Several  specimens  from  California,  Ore- 
gon, Washington  and  Colorado. 

Color  Variant  5 , — Queen  and  worker  like  Color  Variant  4,  but  with 
scutellum  well  covered  with  yellow  pile,  so  as  to  have  a definite  black 
interalar  band,  and  with  yellow  pile  extending  down  some  distance  on 
the  pleura,  in  front  of  the  wings,  and  with  basal  segment  of  abdomen 
covered  with  yellow.  Two  specimens ; queen  from  Vancouver  and 
worker  from  Magdalena  Mountains,  New  Mexico. 

Color  Variant  6.  — ( B . consanguineus  Handl.).  Queen  like  Color 
Variant  5,  but  with  basal  middle  of  second  and  apical  portion  of  third 
dorsal  abdominal  segment  bearing  yellow  pile.  Three  queens  ; from 
Vancouver  and  Colorado. 

Color  Variant  7. — Queen  like  Color  Variant  6,  but  with  yellow  on 
pleura  nearly  reaching  the  bases  of  the  legs.  One  specimen  from 
Vancouver. 

Color  Variant  8. — Queen  like  Color  Variant  7,  but  with  thorax  bear- 
ing black  pile  only  on  the  interalar  band  and  abdomen  with  a rather 
faint  fringing  of  yellow  hairs  on  the  apical  margin  of  the  second  dorsal 
segment.  One  specimen  from  Pullman,  Washington. 

Color  Variant  9. — Queen  like  Color  Variant  8,  but  with  apical  half 
and  extreme  side  margins  of  third  dorsal  abdominal  segment  covered 
with  yellow  pile  and  with  apical  margin  of  the  second  segment  strongly 
fringed  with  yellow ; femora  bearing  considerable  yellow  hair.  (In 
general  appearance,  this  color  variant  is  strongly  suggestive  of  B . fer- 
vidus  F.).  One  specimen  from  Pullman,  Washington. 

Male  Color  Variant  1. — Like  typical  male,  but  with  yellow  pile  on 
pleura  not  nearly  reaching  bases  of  legs,  and  the  fourth  dorsal  ab- 
dominal segment  bearing  yellow  pile  only  on  its  apical  portion.  Two 
specimens  from  California. 

Male  Color  Variant  2. — Like  the  typical  male,  but  with  pleura  of 
thorax  bearing  yellow  pile  to  bases  of  legs,  scutellum  and  basal  dor- 
sal segment  of  abdomen  covered  with  yellow  pile  and  with  only  the 
apical  margins  of  dorsal  segments  four  and  five  bearing  yellow  hair. 
One  specimen  from  British  Columbia. 

Male  Color  Variant  3. — Typical  male  (described  above).  Speci- 
mens from  California. 

Male  Color  Variant  4. — ( B . consanguineus  Handl.).  Like  Male 
Color  Variant  2,  but  with  dorsal  abdominal  segments  four  and  five 
completely  covered  with  yellow,  with  the  basal  middle  of  dorsal  seg- 
ment two  and  the  apical  margins  of  segments  two  and  three  bearing 
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yellow  pile  and  with  the  coxae,  trochanters  and  femora  to  their  tips 
bearing  a large  amount  of  light  hair ; venter  also  bearing  a consider- 
able amount  of  light  pile.  Three  specimens  ; from  British  Columbia, 
Nevada  and  California. 

Male  Color  Variant  5.—  Like  Male  Color  Variant  4,  but  with  first 
five  dorsal  abdominal  segments,  except  basal  middle  of  third,  entirely 
covered  with  yellow  pile ; pile  on  apical  segment  somewhat  ferrugin- 
ous ; hairs  on  tibiae  more  or  less  strongly  ferruginous  ; black  interalar 
band  narrow.  Several  specimens  : from  Wyoming.  Idaho,  and  Cali- 
fornia. 

Habitat. — I have  records  of  this  species  from  all  the  Pacific 
states  and  territories,  except  Montana  and  Arizona,  from 
western  Kansas,  Lower  California,  Alaska  (probably  south- 
ern), British  Columbia,  Vancouver  Island,  Alberta  and  Sas- 
katchewan. Judging  from  this  distribution,  it  must  also  be 
present  in  Arizona,  western  Oklahoma,  western  Nebraska, 
Montana  (though  I have  seen  no  specimens  of  it  in  three 
Schmitt  boxes  full  of  bumble-bees  from  that  state)  and 
Athabasca.  It  may  be  present  in  western  Texas,  western 
South  Dakota  and  northern  Mexico.  My  most  northern 
record  is  Alaska ; most  eastern,  Kansas ; most  southern,  El 
Rosario  in  Lower  California  and  Magdalena  Mountains  in 
New  Mexico.  It  appears  to  be  present  in  greatest  abund- 
ance in  California,  Oregon  and  Washington,  being  in  Cali- 
fornia one  of  the  most  common  species.  It  seems  to  belong 
mainly  to  the  Canadian  and  Transition  Zones.  Handlirsch’s 
record,  “ New  Orleans,”  is  probably  a mistake.  Dr.  David- 
son states  that,  in  southern  California,  it  is  “ most  commonly 
found  on  the  coast  beaches  ; less  frequently  in  the  San  Ber- 
nardino Mountains  up  to  6000  feet  altitude.” 

This  species  has  by  far  its  nearest  ally  in  B.  fervidus  F., 
from  which  I have  been  unable  to  separate  it  structurally. 
There  seems  to  be  ground  for  supposing  that  sufficient  col- 
lecting may  show  that  these  two  species  intergrade  com- 
pletely. 

That  the  males  here  described  go  with  the  females  of  cali- 
fornicus  Smith,  I have  the  following  evidences : 

1.  Genitalia. — By  the  genitalia,  the  males  are  at  once  and  with  cer- 
tainty identified  as  Bombus  males  and  as  males  of  the  Dumoucheli 
group. 
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2.  Similarity  of  appearance . — These  males  resemble  the  females  of 
californicus  very  closely  in  coloration  and  they  vary  in  coloration  in  a 
corresponding  manner.  No  other  males  known  to  me  do  this. 

3.  Coordination  of  structure. — The  females  are  structurally  the  same 
as  the  females  of  B . fervidus,  and  these  males  are  structurally  the  same 
as  the  males  of  fervidus. 

4.  Concordance  of  habitat. — These  females  and  males  are  found  rang- 
ing through  the  same  habitat  and  in  corresponding  numbers  in  the 
different  portions  of  it. 


Bombus  (Bombus)  pennsylvanicus  Geer. 


Apis  Pennsylvania  De  Geer,  Mem.  Hist.  Insects,  III,  1773,  p.  575,  n. 
8;  T.  28,  F.  12. 

“ americanorum  Fabricius,  Syst.  Entom.,  1775,  p.  380,  n.  12. 

“ Pennsylvania  Goze,  De  Geer:  Abh.  Gesch.  Insect.,  Ill,  1780,  p. 
372,  n.  8 ; T.  28,  F.  12. 

“ americanorum  Fabricius,  Spec.  Insect.,  I,  1781,  p.  477,  n.  13. 

“ Pennsylvania  Retzius,  Gen.  and  Spec.  Insect.,  1783,  p.  61,  n.  218. 
? “ americanorum  Fabricius,  Mant.  Insect.,  I,  1787,  p.  300,  n.  14 
(probably  not  a Bombus) . 

Olivier,  Encycl.  Method.  Insect.,  IV,  1789,  p.  66. 
n.  25. 


Gmelin,  Linne : Syst.  Nat.,  Ed.  13a,  1-5,  1790,  p. 

2784,  n.  116  (pars.). 

“ Christ,  Naturg.  d.  Insect.,  1791,  p.  126. 

“ “ Fabricius,  Entom.  Syst.,  II,  1793,  p.  319,  n.  18. 

“ nidulans  Fabricius,  Suppl.  Entom.  System.,  1798,  p.  274,  n.  33-34. 

Bombus  americanorum  Fabricius,  Syst.  Piez.,  1804,  p.  346,  n.  16. 

“ nidulans  Fabricius,  Syst.  Piez.,  1804,  p.  349,  n.  35. 

“ “ Illiger,  Magaz.  f.  Insectenk.,  V,  1806,  p.  172. 

? “ americanorum  Illiger,  Magaz.  f.  Insectenk.,  V,  1806,  p.  172, 

n.  52,  9 . 

Bremus  “ Jurine,  Nouv.  Meth.  Class.  Hymen.,  I,  1807, 

p.  260,  9 . 

Centris  “ Lepeletier,  Encycl.  Method.  Insect.,  X,  1825, 

p.  795. 


Bombus  “ Harris,  Catal.  Insect.  Mass.,  1835,  p.  70. 

(Catal.). 

? “ “ Lepeletier,  Hist.  Nat.  Insect.,  Hymen.,  I, 

1836,  p.  472,  n.  22,  9 . 

“ “ Greene,  Ann.  Lyc.  Nat.  Hist.  New  York,  VII, 

1860,  p.  172,  n.  9,  9 . 

“ pallidus  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  92,  n.  8, 


9. 
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Bofnbus  pennsylvanicus  Cresson,  9 8 (pars.),  Proc.  Ent.  Soc.  Phila., 
II,  1863,  p.  94,  n.  11  (not  the  cf ). 

“ nidulans  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  107,  n. 
39  and  p.  165. 

Apathus  elatus  Cresson,  Proc.  Ent.  Soc.  Phila.,  1863,  p.  114,  n.  7,  cf. 
Bombus  pennsylvaniais  Packard,  Proc.  Essex  Instit.,  IV,  1864,  p.  Ill, 
9. 

Apalhus  elatus  Packard,  Proc.  Essex  Instit.,  IV,  1864,  p.  120,  <?. 
Bambus pennsylvanicus  Riley,  Am.  Ent.  and  Bot.,  II,  1870,  p.  303,  9 . 
Apathus  elatus  Cresson,  Trans.  Amer.  Ent.  Soc.,  IV,  1872,  p.  285. 
Bambus  pennsylvanicus  Cresson,  Rep.  Geogr.  and  Geol.  Explor.  and 
Surv.  100th  Merid.,  1875,  V,  p.  728,  n.  128, 
9. 

“ “ Cresson,  Proc.  Davenp.  Acad.  Nat.  Sci.,  I, 

1876,  p.  210 — also  A.  elatus. 

Apathus  elatus  Cresson,  Rep.  Geogr.  and  Geol.  Explor.  and  Surv. 

100th  Merid.,  VII,  1879,  p.  230.  (Catal.). 

“ var.  nidulans  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII, 
1879,  p.  230.  (Catal.). 

Bombus pennsylvanicus  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879, 
p.  230.  (Catal.). 

“ “ var.  americanarum  Cresson,  Trans.  Amer.  Ent. 

Soc.,  VII,  1879,  p.  230.  (Catal.). 

" “ var.  pallidus  Cress.,  Trans.  Amer.  Ent.  Soc., 

VII,  1879,  p.  230.  (Catal.). 

Bowles,  Ann.  Rep’t  Ent.  Soc.  Ont.,  1880,  p. 
33. 

Apathus  elatus  Provancher,  Natural.  Canada.,  XIII,  1882,  p.  269,  n.  3, 
d\ 

“ “ Provancher,  Faun.  Entom.  Canad.  Hymen.,  1883,  p. 

737,  n.  3,  d\ 

“ “ Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  307. 

Bombus  pennsylvanicus , 9 and  8 (pars.),  Cresson,  Syn.  Hym.  No. 

Amer.,  1887,  p.  308  (not  the  d’1). 

“ “ var.  pallidus  Cresson,  Syn.  Hym.  No.  Amer., 

1887,  p.  308. 

Apis  e lata  Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  309. 

“ nidtdans  Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  309. 

Bombus  americanorum  Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  309. 
? Psithyrus  elatus  Provancher,  Addit.  Faun.  Can.  Hym.,  1888,  p.  343. 
Bombus  pennsylvanicus  Ant.  Handlirsch,  Ann.  Naturh.  Hofmus. 

Wien.,  HI,  1888,  p.  238  (pars.). 

“ “ Coville,  Proc.  Ent.  Soc.  Wash.,  I,  1890,  pp. 

202  and  238  (pars.). 

Apathus  elatus  Coville,  Proc.  Ent.  Soc.  Wash.,  I,  1890,  p.  202. 
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Bombus  americanorum  Robertson,  Ent.  News,  I,  1890,  p.  40. 

Apathus  elatus  Robertson,  Ent.  News,  I,  1890,  p.  40. 

Bombus  americanorum  Smith,  Economic  Entomology,  1896,  fig.  473, 
e and  g,  9 8 . 

“ “ Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  510. 

“ nidulans  Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  538. 

“ Pennsylvania is  Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  539. 

“ “ var.  pallidus  Dalla  Torre,  Cat.  Hym.,  X,  1896, 

p.  539. 

“ americanorum  Robertson,  Trans.  Ac.  Sci.  St.  Louis,  VII, 
1897,  p.  356  (also  B.  nidulans). 

Psithyrus  elatus  Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  569. 

Apathus  elatus  Smith,  Economic  Entomology,  1896,  fig.  473  i,  cf. 
Bombus  americanorum  Cockerell  and  Porter,  Ann.  and  Magaz.  Nat. 

Hist.,  Ser.  7,  Vol.  IV,  1889,  p.  388. 

“ “ Cockerell,  Bull.  Sci.  Lab.  Den.  Univ.,  XI,  1898, 

p.  71,  9 <? 

Psithyrus  cevallice  Cockerell,  Entomologist,  XXXII,  June,  1899,  p.  157. 
Bombus  americanorum  var.  pallidus  Meehan,  Proc.  Acad.  Nat.  Sci. 
Phila.,  LIV,  1902,  p.  35. 

“ tilusi  Ashmead,  Ent.  News,  XIII,  1902,  p.  50. 

“ Pennsylvanicus  Titus,  Can.  Ent.,  XXXIV,  1902,  pp.  38  and 
42,  9 8 d\ 

Titusi  Titus,  Can.  Ent.,  XXXIV,  1902,  pp.  38  and  42,  c ?. 

“ pennsylvanicus  Meehan,  Proc.  Acad.  Nat.  Sci.  Phila.,  LIV, 

1902,  p.  35. 

“ americanorum  Robertson,  Trans.  Amer.  Ent.  Soc.,  XXIX, 

1903,  p.  177,  9 cf. 

“ “ Viereck,  Can.  Ent.,  XXXVI,  April,  1904,  pp. 

98  and  100. 

“ pennsylvanicus  Howard,  Insect  Book,  1904,  Plate  I,  fig.  29. 

“ americana  Howard,  Insect  Book,  1904,  Plate  I,  figs.  30,  9 , 
and  31,  dL 

Psithyrus  elatus  Kellogg,  American  Insects,  1905,  Plate  XII,  fig.  4,  cf. 
Bombus  pennsylvanicus  Viereck,  Trans.  Amer.  Ent.  Soc.,  XXXII,  July, 
1906,  p.  238. 

Psithyrus  cevallice  Cockerell,  Trans.  Amer.  Ent.  Soc.,  XXXII,  Nov., 
1906,  p.  312. 

Bombus  americanorum  Cockerell,  Trans.  Amer.  Ent.  Soc.,  XXXII, 
Nov.,  1906,  p.  313. 

“ “ Smith,  Economic  Entomology,  1906,  fig.  473, 

e and  g,  9 8 . 

Apathus  elatus  Smith,  Economic  Entomology,  1906,  fig.  473  i,  d’1 . 
Bombus fervidus  Fairchild  and  Barrett,  Proc.  Ent.  Soc.  Wash.,  VIII, 
1906,  pp.  13  and  14,  Plate  I,  9 <?. 

(51) 
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Bombus  cimericanorum  Cockerell,  Univ.  Color.  Studies,  IV,  1907,  p. 

257. 

“ pennsylvanicus  Cockerell,  Univ.  Color.  Studies,  IV,  1907,  p. 
257. 

“ “ Fletcher  and  Gibson,  Can.  Ent.  Rec.  (Ann. 

Rep’t  Ent.  Soc.  Ont.),  1907,  p.  17. 

Type. — Possibly  in  the  National  Museum  at  Stockholm, 
but  I am  not  sure  of  it.  I have  carefully  examined  the  type 
of  B.  titusi  Ashmead,  which  is  in  the  U.  S.  National  Museum, 
and  also  a cotype  of  P.  cevallice , which  Prof.  Cockerell  has 
loaned  me,  and  they  are  both  nearly  typical  males  of  this 
species. 

Head  black  ; pleura , and  usually  the  scutellum,  of  the  females  black  ; 
females  with  front  part  of  dorsum  of  abdomen  yellow  and  hind  part 
black  and  wings  and  legs  dark  ; males  somewhat  variable , but  with  the 
greater  part  of  the  dorsum  of  the  abdomen  yellow  and  the  apex  usually 
ferruginous. 

Queen.  Head. — Face,  occiput  and  sides  with  black  pile.  Labrum 
with  tubercle-like  areas  rounded,  their  flattened  or  only  slightly  con- 
caved summits  usually  rather  coarsely  punctate ; shelf-like  projection 
between  these  areas  wide  and  prominent ; translucent  areas  faint  or 
absent.  Malar  space  about  as  wide  at  apex  as  long,  about  one-fourth 
as  long  as  the  eye.  Clypeus  rather  coarsely  punctate  but  having  a 
tendency  to  be  somewhat  smooth  on  the  very  middle  portion.  Fla- 
gellum of  antennae  about  twice  as  long  as  scape ; third  antennal  seg- 
ment distinctly  longer  than  fifth,  the  fifth  longer  than  the  fourth. 

Thorax. — Front  part  of  dorsum  always  yellow  ; region  between 
bases  of  wings  always  black,  with  the  center  of  the  disc  naked  ; scu- 
tellum usually  all  black,  but  sometimes  bearing  yellow  and  black  pile 
mixed,  rarely  all  yellow;  mesopleura,  from  somewhat  (sometimes 
considerably)  below  the  level  of  the  bases  of  the  wings,  black  to  the 
bases  of  the  legs  ; metapleura  and  sides  of  median  segment  black. 

Abdomen. — Dorsum  : segment  one  occasionally  entirely  yellow,  but 
usually  with  more  or  less  black  pile  on  the  anterior  portion,  especially 
on  the  sides  of  this  portion ; segments  two  and  three  entirely  yellow ; 
segments  four  to  six  inclusive  entirely  black. 

Wings. — Very  dark  ; the  fore  pair  darkest  in  the  median,  anterior 
part  of  the  submedian,  anterior  part  of  the  second  discoidal,  anterior 
part  of  the  radial  and  about  the  apex  of  the  radial,  cells  and  in  the 
region  beyond  the  veins. 

Legs  — Black. 

Worker. — Like  the  queen,  but  with  wings  usually  somewhat  lighter; 
mesopleura  sometimes  with  as  much  as  their  upper  half  covered  with 
yellow  pile. 
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Male.  Head  — Clothed  as  in  queen,  but  usually  with  more  or  less 
very  dark  grayish  pile  about  bases  of  antennae,  over  clypeus  and  on 
ventro-lateral  surfaces.  Malar  space  longer  than  its  width  at  apex, 
about  one-fourth  as  long  as  the  eye;  clypeus,  except  middle  of  ante- 
rior part,  usually  pretty  well  covered  up  with  pile  ; flagellum  of  an- 
tenna about  four  times  as  long  as  scape,  its  middle  segments  usually 
appearing  somewhat  arcuate  when  viewed  laterally  (fig.  17);  fifth  an- 
tennal segment  much  longer  than  the  third,  the  third  slightly  longer 
than  the  fourth. 

Thorax. — Anterior  part  of  the  dorsum  as  in  queen  ; a black  band  of 
considerably  varying  width  between  the  bases  of  the  wings  ; scutellum 
sometimes  entirely  dark,  but  much  more  often  well  covered  with  yellow 
pile;  mesopleura  sometimes  as  in  queen,  but  usually  with  a greater 
portion  bearing  yellow  pile  and  sometimes  entirely  covered  with  it  to 
the  bases  of  the  legs  (this  variation  sometimes  occurs  in  specimens 
from  the  same  nest);  metapleura  sometimes  entirely  dark,  sometimes 
entirely  light  (also  in  specimens  from  same  nest);  sides  of  median  seg- 
ment usually  covered  with  light  pile,  but  sometimes  with  dark. 

Abdomen. — Dorsum  : segment  one  usually  entirely  yellow,  but  some- 
times with  basal  portion  having  a strong  admixture  of  black  hairs  with 
the  yellow  (this  variation  often  occurs  in  the  same  nest) ; segments 
two,  three  and  four  entirely  yellow ; segment  five  entirely  black,  entirely 
yellow,  base  yellow  and  apical  portion  black,  or  base  yellow  and  apical 
portion  ferruginous  ; segment  six  entirely  black,  entirely  ferruginous, 
yellow  and  ferruginous  mixed,  black  and  ferruginous  mixed,  entirely 
yellow,  or  yellow  and  black  mixed  ; segment  seven  black,  ferruginous, 
or  black  and  ferruginous  mixed,  but  usually  with  more  or  less  ferrugin- 
ous pile.  Venter  sometimes  entirely  black  and  usually  mostly  black, 
but  the  hairs  fringing  the  apical  margins  of  the  segments  often  with 
a more  or  less  strongly  light  or  ferruginous  tinge,  and  the  extreme 
sides  of  the  middle  segments  (really  the  ends  of  the  corresponding  dor- 
sal segments)  often  pretty  well  covered  with  yellow  pile. 

Genitalia. — Outer  spatha  (fig.  126)  long,  its  anterior  lateral  projections 
long  and  rounded  at  the  end,  anterior  margin  deeply  and  evenly  in- 
curved, posterior  margin  broadly  and  evenly  rounded,  each  side  of 
ventral  surface  with  a scattering  patch  of  rather  long  hairs.  Inner 
spatha  (fig.  132)  long,  its  apical  portion  square  at  the  tip  and  con- 
stricted slightly  a little  ways  in  front  of  it ; a single  large,  long,  central 
fenestra  present ; ventral  surface  of  apical  portion  bearing  rather  short 
hair  all  the  way  across.  Claspers  (figs.  66  and  70)  as  already  de- 
scribed for  the  group.  Heads  of  sagittae  more  elongate,  less  shell-like, 
than  those  of  B.  californicus  and  fervidus  (compare  fig.  102).  Geni- 
talia as  a whole  not  separable,  by  any  noticeable  character,  from  those 
of  B.  sonorus  Say. 

Wings. — Usually  somewhat  lighter  than  those  of  the  worker,  much 
lighter  than  those  of  the  queen. 
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Legs. — Coxae  sometimes  entirely  black,  but  the  middle  and  hind  pair 
usually  with  some  light  pile  ; trochanters  usually  with  more  or  less 
light  hair  on  their  lower  sides,  but  the  fore  and  middle  pair  sometimes 
entirely  dark  ; fore  femora  often  entirely  dark,  but  usually  with  more  or 
less  light  pile;  middle  and  hind  femora  always  bearing  a Jarge  amount 
of  light,  usually  whitish,  pile  ; fore  tibiae  sometimes  almost  entirely 
dark,  but  very  often  with  a considerable  amount  of  light  ferruginous 
pile  on  their  hind  sides,  especially  toward  their  apices  ; middle  tibiae 
occasionally  entirely  dark,  but  usually  with  more  or  less  ferruginous 
pile  on  their  hind  sides,  at  least  toward  their  apices  ; hair  on  outer 
faces  of  posterior  tibiae  sometimes  entirely  dark,  but  usually  a good 
share  of  it  more  or  less  strongly  ferruginous. 

Dimensions. — Length:  queen,  17  mm.  to  22  mm.;  worker,  12  mm. 
to  17  mm.  ; male,  14  mm.  to  23  mm.  Spread  of  wings  : queen,  41 
mm.  to  45  mm. ; worker,  30  mm.  to  41  mm.  ; male,  35  mm.  to  44 
mm.  Width  of  abdomen  at  second  segment  : queen,  10|  mm.  to  12 
mm. ; worker,  5 mm.  to  9 mm.  ; male,  7 mm.  to  8 mm. 

Redescribed  from  many  specimens  of  each  sex. 

Habitat. — This  species  is  common  throughout  the  United 
States,  east  of  the  Rocky  Mountains,  except  in  some  of  the 
most  northern  ones  ; rare  in  southern  Maine  and  probably 
absent  in  the  northern  part ; fairly  common  in  southern  New 
Hampshire,  but  probably  absent  in  the  northern  part  (my 
most  northern  record  is  Hanover,  in  the  Connecticut  River 
Valley);  rare  in  Vermont  and  probably  absent  in  the  Green 
Mountains  ; probably  absent  in  northern  Michigan  and  north- 
ern Minnesota.  Is  it  present  and,  if  so,  rare  or  abundant  in 
northern  Wisconsin,  North  Dakota  and  northern  Montana  ? 
It  is  present,  but  apparently  rather  rare,  in  southern  Ontario 
(my  most  northern  record  being  “ Ottawa”  ).  Bowles  has 
recorded  it  from  Montreal.  Is  it  present  in  southern  Assi- 
niboia  ? It  is  fairly  abundant  at  least  in  certain  parts  of  the 
eastern  two-thirds  of  Mexico  (my  most  southern  record  is 
Oaxaca)  and  seems  to  be  mainly  an  Upper  and  Lower  Aus- 
tral form,  but  it  runs  over  into  the  Transition  Zone  consider- 
ably. I have  three  questionable  records  as  follows  : a male 
from  California,  a male  from  Washington  and  a female  from 
Oregon.  Certainly,  if  present  at  all  west  of  the  eastern 
border  of  the  Rocky  Moutains,  it  is  extremely  rare  there. 
It  is  present  in  eastern  New  Mexico,  eastern  Colorado  and 
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eastern  Wyoming.  Throughout  the  greater  part  of  its  habitat, 
this  species  is  one  of  the  most  abundant  of  all  those  present. 

Nests. — I have  taken  a considerable  number  of  nests  of 
this  species.  They  are  usually  built  in  deserted  mouse  nests 
on  the  surface  of  the  ground,  being  made  of  the  usual  material 
for  such  nests — dried  grass  loosely  woven  together.  In  these 
surface  nests,  I have  seldom  found  more  than  a few  bees. 
Sometimes,  however,  their  nests  are  subterranean  and,  when 
this  is  the  case,  they  often  contain  quite  a number  of  bees. 
The  largest  nest  of  this  species  which  I have  ever  taken, 
contained  one  queen,  fifty-three  workers  and  twenty-three 
males.  This  nest  also  contained  seventy-eight  cells  with 
larvae  in  them,  of  which  eighteen  were  queen  cells.  In  this 
nest,  I also  discovered  the  largest  single  roll  of  pollen  which 
I have  ever  found  in  a bumble-bee  nest ; it  measured  24 
mm.  in  length  by  12  mm.  in  diameter  and  weighed  3.59 
grams.  All  the  nests  of  this  species,  which  I have  known 
about,  were  in  open  grassland. 

The  male  of  this  species,  long  known  as  Psithyrus  elatus , 
has  probably  caused  as  much  discussion  as  any  bumble-bee 
in  the  Western  Hemisphere.  That  it  is  the  true  male  of  penn- 
sylvanicus , I am  able  to  present  the  following  proofs  : 

1.  Genitalia. — Its  genitalia  mark  it  unquestionably  as  a true  Bombus 
instead  of  a Psithyrus. 

2.  Coordination  of  structure. — The  females  of  pennsylvanicus  and 
sonorus  tare  structurally  the  same.  These  males,  though  differing  in 
color  from  those  of  sonorus , are  the  same  in  structure. 

3.  Concordance  of  habitat. — These  males  have  the  same  range  of 
habitat  as  do  the  females  of  pennsylvanicus , and  they  are  taken  in  cor- 
responding numbers  in  the  different  parts  of  that  range. 

4.  Social  association. — Whenever  these  males  have  been  taken  in  a 
nest,  it  has  been  a nest  of  pennsylvanicus  females. 

There  is  nothing  about  De  Geer’s  original  description  to 
make  it  certain  whether  his  form  was  the  species  ( B . ameri- 
canorum  F.)  above  described,  or  the  one  which  I am  call- 
ing B.  fervidus,  or  the  B.  auricomus  of  Robertson.  There  has 
been  considerable  discussion  over  the  figure  which  accom-' 
panied  the  original  description,  and  most  of  the  very  recent 
writers  on  the  group,  apparently  following  Mr.  Robertson’s 
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idea  in  the  matter,  have  placed  fervidus  as  a synonym  of 
pennsylvanicus.  As  I hold  to  the  view  that  the  figure  in  ques- 
tion does  not  represent  fervidus , I will  here  give  my  reasons, 
as  follows  : 

1.  The  figure  represents  a female  showing  more  black  on  the  apical 
portion  of  the  abdomen  than  B . fervidus  would  ever  show  in  a like 
position.  A female  of  pennsylvanicus , as  above  described,  or  of  auri- 
comus  would,  however,  in  the  same  position  show  about  the  same 
amount  of  black  pile  in  this  region  as  is  shown  in  the  figure. 

2.  The  figure  represents  a female  with  the  black  pile  running  up  on 
the  mesopleura  nearly  to  the  level  of  the  bases  of  the  wings.  I have 
never  seen  such  coloration  of  the  mesopleura  on  any  specimen  of  fervi- 
dus taken  in  the  United  States.  This  coloration  of  the  mesopleura  is, 
however,  typical  with  americanorum  and  with  auricomus. 

3.  That  the  scutellum  of  the  figure  is  yellow,  is  an  indication  that 
fervidus  was  the  species  represented.  This,  however,  is  not  proof,  as 
there  are  specimens  of  both  americanorum  and  auricomus  before  me 
with  the  scutellum  completely  covered  with  pure  yellow  pile. 

4.  Four  dorsal  abdominal  segments  are  not  represented  in  the  figure 
as  being  covered  with  yellow  pile  as  might  be  thought  by  superficial 
examination.  What  appears  to  be  the  first  segment  in  the  figure  is 
somewhat  darker  colored  than  what  appears  to  be  the  three  following 
segments  and  this  was  evidently  intended  to  represent  the  darker  and, 
as  is  often  the  case  with  americanorum,  mixed  black  and  yellow  por- 
tion of  the  first  segment,  and  what  appears  in  the  figure  to  be  the 
second  segment  was  evidently  the  remaining  pure  yellow  portion  of  the 
first  segment.  The  abdomen  shown  in  the  figure  also  represents  the 
abdomen  of  auricomus  very  well. 

I have  submitted  this  question,  with  the  figure  and  speci- 
mens and  all  the  arguments  pro  and  con  known  to  me,  to 
eight  different  workers  in  entomology.  Of  these  eight,  six 
agreed  with  me  and  two  were  undecided.  If  the  type 
specimen  is  still  in  existence  and  some  European  student  of 
Bombidae  comes  across  it,  he  will  confer  a great  favor  on 
American  workers  by  straightening  this  matter  out  definitely 
once  for  all.  Until  such  time,  however,  it  seems  to  me  that 
we  must  either  adopt  the  view  given  above  (which  is  the 
same  as  the  one  first  published  by  Cresson  and  held  to  by 
him),  or  consider  pennsylvanicus  and  auricomus  as  being  the 
same,  or  reject  the  name  pennsylvanicus  altogether.  It  would, 
perhaps,  be  wisest  to  drop  the  name  pennsylvanicus , but,  as 
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it  has  been  so  long  in  use  for  the  species  just  described,  I 
have  decided  to  retain  it  for  this  species,  though  it  is  my 
opinion  that  De  Geer’s  figure  was  really  made  from  a speci- 
men of  auricomus  Robertson.  The  queen  of  auricomus  some- 
times very  closely  approaches  the  size  of  De  Geer’s  figure, 
while  those  of  fervidus  and  americanorum  never  do  so. 


Bombus  (Bombus)  sonorus  Say. 


Bombus  sonorus  Say,  Boston  Journ.  Nat.  Hist.,  I,  P.  4,  1837,  p.  413, 
n.  1,  9 . 


“ Le  Conte,  Ed.  of  Writ,  of  Th.  Say.  Ent.,  II,  1859,  p. 
787,  n.  1. 

“ Greene,  Ann.  Lyc.  Nat.  Hist.  N.  Y.,  VII,  1860,  p.  171, 
n.  6,  9. 

“ Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  95,  n.  12. 
“ Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p.  230. 
(Catal.) . 

pennsylvanicus  Ant.  Handlirsch,  Ann.  Naturh.  Hofmus. 
Wien.,  Ill,  1888,  p.  238  (pars.), 
var.  sonorus  Dalla  Torre,  Cat.  Hym.,  X,  p. 
539,  1896. 

sonorus  Cockerell,  Cat.  Abej.  de  Mex.,  p.  19.  (Catal.). 

“ Cockerell  and  Porter,  Ann.  and  Magaz.  Nat.  Hist., 
Ser.  7,  Vol.  IV,  1899,  p.  388. 

“ Titus,  Can.  Ent.,  XXXIII,  1902,  pp.  38  and  44. 

“ Cockerell,  Bull.  So.  Cal.  Acad.  Sci.,  Ill,  June,  1904, 
p.  89. 

“ Cockerell,  Trans.  Amer.  Ent.  Soc.,  XXXII,  Nov.,  1906, 


p.  313. 

Davidson,  Bull.  So.  Cal.  Acad.  Sci.,  X,  1911,  p.  66. 


Type . — From  Mexico  ; lost. 

Pile  of  medium  length  and  rather  coarse  in  texture.  Head  black. 
Dorsum  of  thorax  yellow , with  or  without  a black  interalar  band ; 
pleura  black.  Dorsum  of  abdomen  of  the  females  with  the  first  three 
segments  yellow  and  the  last  three  black  ; of  the  males , with  the  first 
four  segments  yellow  and  the  rest  black.  Venter  black.  Legs  black , 
except  sometimes  those  of  the  male.  Wings  dark , especially  those  of  the 
queen . 

Queen.  Head. — Rather  elongate  ; black.  Labrum  with  tubercle-like 
areas  widely  separated,  their  margins  rounded  and  summits  coarsely 
punctate,  the  surface  between  them  and  above  the  shelf-like  projec- 
tion deeply  excavated  ; shelf-like  projection  very  wide  and  prominent ; 
translucent  areas  faint  or  absent.  Malar  space  about  as  long  as  its 
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width  at  the  apex,  about  one-fourth  as  long  as  the  eye.  Clypeus 
rather  coarsely  punctate,  but  somewhat  smooth  on  the  very  middle 
portion.  Flagellum  of  antenna  about  twice  as  long  as  the  scape ; 
third  antennal  segment  much  longer  than  fifth,  the  fifth  longer  than 
the  fourth. 

Thorax. — Dorsum  covered  with  yellow  pile,  except  for  a broad  black 
interalar  band,  the  yellow  on  the  front  part  extending  down  on  the 
sides  to  slightly  below  the  level  of  the  bases  of  the  wings  ; the  very  center 
of  the  disc  bare  of  pile  as  usual.  Pleura  black.  Sides  of  the  median 
segment  black.  The  extreme  sides  of  the  metanotum  very  often  with 
yellow  pile  (just  behind  the  bases  of  the  hind  wings). 

Abdomen. — First  three  segments  of  the  dorsum  yellow,  the  rest  black. 
Venter  black. 

Wings. — Very  dark,  with  slight  violaceous  reflections;  the  fore  pair 
darkest  on  their  basal  portion  and  about  the  apex  of  the  radial  cell 
and  usually  lightest  in  the  region  beyond  the  veins. 

Legs. — Black  and  with  black  corbicular  fringes. 

Worker. — Much  like  the  queen,  but  usually  with  somewhat  lighter 
wings ; the  fore  pair  often  lightest  across  their  middle  portions. 

Male.  Head. — Mostly  dark,  but  usually  with  an  admixture  of  whit- 
ish hairs  (noticeable  under  a lens)  above  and  below  the  bases  of  the 
antennae  and  over  the  clypeus  and  occasionally  on  the  occiput  and  on 
the  cheeks.  Malar  space  somewhat  longer  than  its  width  at  apex, 
about  one-fourth  as  long  as  the  eye.  Clypeus  mostly  covered  up  with 
pile.  Flagellum  of  antenna  about  four  times  as  long  as  the  scape, 
its  segments,  except  the  basal  ones,  usually  appearing  somewhat  arcu- 
ate when  viewed  laterally,  much  as  ini?,  pennsylvanicus  (fig.  17);  fifth 
antennal  segment  much  longer  than  the  third,  the  third  and  fourth 
segments  subequal  in  length. 

Thorax. — Coloration  of  pile  much  like  that  of  females. 

Abdomen. — Dorsum  with  the  first  four  segments  covered  with  yellow 
.pile  and  the  last  three  entirely  black.  Venter  black. 

Genitalia. — Outer  spatha  (fig.  32)  with  anterior  margin  broadly  and 
evenly  incurved ; the  posterior  and  lateral  margins  broadly  and  evenly 
outcurved,  sometimes  nearly  straight ; the  sides  of  the  ventral  surface, 
somewhat  behind  the  middle,  bearing  rather  long  scattered  hairs. 
Inner  spatha  (fig.  32)  with  the  sides  of  the  anterior  margin  slightly 
incurved  and  bent  backward  slightly ; the  side  margins  straight  and 
converging  rapidly  to  the  anterior  end  of  the  quadrate  apical  por- 
tion ; the  hind  margin  of  the  apical  portion  sharply  indented  so  as 
to  form  an  acute  lobe  on  each  side ; a very  long  narrow  fenestra 
present,  often  running  from  somewhat  behind  the  center  of  the  spatha 
nearly  to  its  apical  margin  ; ventral  surface  with  considerable  rather 
long  hair  on  the  apical  lobes  and  along  the  apical  margin  between 
them.  Claspers  and  sagittae  not  separable  by  any  noticeable  character 
from  those  of  B.  pennsylvanicus  (figs.  66  and  70). 
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Wings. — Lighter,  as  a rule,  than  those  of  either  the  queen  or  the 
worker,  but  still  deeply  stained  with  brown  and  very  dark  for  the  wings 
of  a Bombus  male. 

Legs. — Black  ; the  hind  coxae  sometimes  with  considerable  yellow 
pile  on  their  outer  sides,  and  the  femora  often  with  much  yellow  hair. 

Dimensions. — Length  : queen,  17  mm.  to  24  mm.  ; worker,  10  mm. 
to  17  mm.  ; male,  14  mm.  to  17  mm.  Spread  of  wings:  queen,  40 
mm.  to  48  mm.  ; worker,  25  mm.  to  37  mm.  ; male,  35  mm.  to  37  mm. 
Width  of  abdomen  at  second  segment : queen,  8^  mm.  to  11|  mm.  ; 
worker,  4^  mm.  to  8 mm.  ; male,  7 mm.  to  8^  mm. 

Redescribed  from  eleven  queens,  many  workers  and  seven 
males. 

Variation . — Most  of  the  specimens  from  California  have 
the  yellow  on  the  dorsum  of  the  thorax  encroaching  more  or 
less  on  the  black  band  between  the  bases  of  the  wings,  and 
some  specimens  even  have  this  band  entirely  obliterated, 
the  dorsum  being  entirely  covered  with  yellow  pile.  As  this 
tendency  to  lose  the  interalar  band  is  noticeable  only  on  Cali- 
fornian specimens,  it  seems  to  me  that  the  form  with  the 
band  very  nearly  or  entirely  obliterated  should  be  recognized 
as  a subspecies.  I will,  therefore,  give  it  the  name  sonorus 
flavodorsalis  subsp.  nov.  The  type  specimens,  one  queen 
and  one  worker,  are  deposited  in  the  collection  of  the  Ameri- 
can Entomological  Society. 

Habitat. — I have  records  of  this  species  as  follows  : Texas 
(Devil’s  River,  Kerrville,  Llano  and  San  Antonio),  New 
Mexico  (Silver  City,  Alamogordo,  White  Mountains  and 
Forks  of  Ruidoso  Creek),  Arizona  (Reef,  Palmerlee  and 
Huachuca  Mountains),  California  (Palm  Springs,  Inyo 
County  and  San  Piedro  and  Claremont,  Los  Angeles  County) , 
Mexico  (San  Luis,  Cholula,  San  Luis  Potosi,  Morelia  and 
Guadalajara),  Lower  California  (Comondu,  El  Taste  and 
San  Jose  del  Cabo).  This  is  mainly  a Lower  Austral  form, 
but  it  apparently  runs  over  into  the  Upper  Austral  Zone 
somewhat.  Titus,  on  the  authority  of  Ashmead,  has  included 
it  in  his  list  of  Colorado  species  (Can.  Ent.,  XXXIV,  p.  44), 
but  it  seems  extremely  doubtful  if  it  occurs  in  that  State. 
How  far  south  does  it  range  in  Mexico  ? What  are  its  east- 
ern and  northern  limits  in  the  United  States  ? 
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This  species  is  very  closely  related  to  B.  pennsylvanicus 
De  Geer,  but  I cannot  agree  with  Herr  Handlirsch  in  believ- 
ing them  to  be  varieties  of  the  same  species.  The  yellow  pile 
of  sonorus  is  a much  deeper  yellow  than  that  of  pennsylvani- 
cus, and  the  scutellum  of  the  female  sonorus  is  much  more 
densely  covered  with  yellow  pile  than  the  scutellum  of  any 
female  specimen  of  pennsylvanicus  which  I have  ever  seen. 
The  differences  between  the  males  of  the  two  species  are 
more  striking  than  are  the  differences  between  the  females. 
The  third  antennal  segment  of  the  pennsylvanicus  male  is 
slightly  longer  than  the  fourth,  while  the  antenna  of  the  so- 
norus male  has  these  segments  practically  equal  in  length ; 
the  differences  in  the  coloration  of  the  pleura,  apical  dorsal 
abdominal  segments  and  legs  should  also  be  noticed. 

Subgenus  BOMBIAS  Robertson  (genus). 

Bombias  Robertson,  Trans.  Amer.  Ent.  Soc.,  XXIX,  1903,  p.  176. 

“ Viereck  et  als.,  Can.  Ent.,  XXXVI,  1904,  p.  97. 

“ Viereck,  Trans.  Amer.  Ent.  Soc.,  XXXII,  1906,  pp.  224  and 
240. 

“ Swenk,  Ent.  News,  XVIII,  1907,  p.  294. 

Subgenus  Bombias  Franklin,  Trans.  Amer.  Ent.  Soc.,  XXXVII,  1911, 

p.  161. 

Type. — Bombus  ( Bombias ) auricomus  Robertson. 

Robertson  took  certain  species  from  the  genus  Bombus , as 
formerly  recognized,  and  placed  them  in  a separate  genus, 
Bombias.  He  distinguished  the  females  of  the  two  genera, 
thus  recognized  by  him,  from  each  other  entirely  by  means 
of  the  size  and  position  of  their  ocelli.  He  distinguished  the 
males  by  the  difference  in  the  size  and  position  of  the  ocelli, 
the  difference  in  the  size  of  the  eyes,  the  difference  in  the 
length  of  the  malar  space  and  the  difference  in  the  relative 
lengths  of  the  basal  segments  of  the  flagellum  of  the  antenna. 
The  study  of  a large  number  of  species  has  shown,  however, 
that  these  differences  are  not  constant.  Certain  of  the  Bom- 
bias species,  which  the  writer  has  placed  in  the  Fraternus 
group,  grade  up  so  closely  to  certain  species  of  the  Dum- 
oucheli  group  of  the  subgenus  Bombus  that  they  could  almost 
be  included  in  that  group.  It  is  found,  furthermore,  that 
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the  species,  which  Robertson  placed  in  the  genus  Bombias , 
fall  naturally  into  two  apparently  distinct  and  widely  dif- 
ferent groups,  as  shown  particularly  by  the  differences  in 
the  genitalia  of  the  males.  The  differences  between  these 
two  groups  (viz.,  Auricomus  and  Fraternus)  seem  to  strongly 
indicate  that  they  have  had  separate  origins.  Their  geo- 
graphical distributions,  as  far  as  they  have  been  worked 
out,  seem  to  greatly  strengthen  this  supposition.  The  dif- 
ferences in  structure,  used  by  Robertson  to  separate  Bom- 
bias from  Bombus,  have  evidently  been  independently  evolved 
by  the  two  Bombias  groups.  In  the  opinion  of  the  writer, 
therefore,  the  name  Bombias  should  be  entirely  suppressed, 
as  it  seems  to  stand  not  for  a natural,  but  for  an  artificial, 
division  of  the  old  genus  Bombus.  However,  as  this  division 
is  convenient,  though  artificial,  and  as  the  writer  hesitates  to 
completely  demolish  a classification  established  by  another 
worker,  until  other  investigators  have  expressed  opinions 
about  the  matter,  Bombias  has  been  reduced  to  a subgenus 
and  retained  in  this  paper.  The  writer  regards  the  Fraternus 
group  of  the  sub  genus  Bombias  and  the  Dumoucheli  group  of 
the  subgenus  Bombus  as  being  very  closely  related  and  as 
being  the  most  primitive  of  all  the  groups  of  the  genus  Bom- 
bus present  in  the  New  World. 

Distinctive  Characters  of  the  Subgenus  Bombias. 

Females  with  ocelli  large  and  somewhat  variable  in  position, 
but  typically  below  the  supra-orbital  line,  in  the  narrowest 
part  of  the  front,  the  lateral  ones  farther  from  each  other 
than  from  the  margins  of  the  eyes  (fig.  D);  lower  side  of 
apical  margin  of  mandibles  usually  protruding  more  strongly 
than  in  the  subgenus  Bombus.  The  apices  of  the  hind  meta- 
tarsi usually  not  drawn  out  into  so  prominent  and  acute  a 
projection,  behind  the  insertion  of  the  second  tarsal  segment, 
as  is  the  case  in  the  subgenus  Bombus  (rufocinctus  and  mexi- 
censis  are  two  of  the  more  notable  exceptions  to  this). 

Males  with  eyes  more  or  less  swollen  (fig.  G)  and  bulging 
out  from  sides  of  head ; ocelli  large,  usually  placed  well 
below  the  supra-orbital  line,  the  lateral  ones  usually  not 
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much  more  than  their  diameter  from  the  margins  of  the 
eyes  ; vertex  usually  narrow  and  appearing  at  least  slightly 
depressed  ; third  antennal  segment  as  long  as,  or  longer  than, 
the  fifth ; malar  space  usually  shorter  than  its  width  at  the 
apex  ; volsellae  of  genitalia  long  and,  in  the  majority  of  the 
species,  extending  noticeably  beyond  the  tips  of  the  squamae  ; 
hind  metatarsi  with  long  hind  fringes. 

Fore  wing  of  both  females  and  males  with  the  transverse 
median  vein  (fig.  14)  usually  forming  an  acute  inner  angle 
with  the  median  and  usually  not  coalescing  at  the  base  with 
the  base  of  the  discoidal  vein ; hind  wing  with  transverse 
median  vein  (fig.  15)  usually  curved  somewhat,  forming 
nearly  a right  angle  with  both  the  median  and  the  anal  vein. 

The  two  New  World  groups  included  in  this  subgenus 
may  be  conveniently  and  briefly  distinguished  as  follows  : 

Females  with  the  disc  of  the  clypeus  finely  and  evenly  punctate  all 
over  ; the  males  with  the  third  antennal  segment  as  long  as 

the  fourth  and  fifth  taken  together Auricomus. 

Females  with  at  least  the  anterior  part  of  the  disc  of  the  clypeus  more 
or  less  smooth  ; the  males  with  the  third  antennal  segment 
at  most  not  much  longer  than  the  fifth Fraternus. 

THE  AURICOMUS  GROUP. 

Type. — Bombus  auricomus  Robertson.  This  group  is  newly 
established  in  this  paper. 

Characters  of  the  Group. 

Females. — Base  of  labrum  with  transverse,  narrowly  inter- 
rupted ridge ; clypeus  finely  and  evenly  punctate  over  entire 
surface. 

Males. — Vertex  above  ocelli  much  narrower  than  space 
between  eyes  at  ocelli ; flagellum  of  antennae  not  more  than 
two  and  one-third  times  as  long  as  the  scape ; third  antennal 
segment  as  long  as  the  fourth  and  fifth  taken  together ; eyes 
greatly  swollen ; posterior  tibiae  with  outer  faces  somewhat 
concaved  and  covered  with  very  fine  short  hair,  with  no  bare 
area ; posterior  metatarsi  less  than  three  times  as  long  as 
their  greatest  width,  their  outer  faces  somewhat  concaved 
and  finely  and  evenly  pubescent. 
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Genitalia . — Branches  of  claspers  (figs.  73,  82  and  83)  short 
and  very  broad  and  square  at  apical  end  as  seen  from  dorsal 
side  ; volsellae  columnar,  squarish  at  apex  and  of  nearly  even 
width  from  about  the  ends  of  the  branches  to  their  apices ; 
squamae  very  long  and  unevenly  divided,  the  inner  lobe 
being  a mere  tooth  at  the  base  of  the  outer  one ; heads  of 
sagittae  very  narrow,  straight,  elongate,  with  thin,  strongly 
serrate  outer  borders  and  with  tips  recurved  ventrad ; shafts 
of  sagittae  straight ; uncus  unusually  broad,  especially  the 
basal  portion. 

Bombus  (Bombias)  auricomus  (Robertson). 

? Apis  Pennsylvania  De  Geer,  Mem.  Hist.  Insects,  III,  1773,  p.  575,  n. 
8;  T.  28,  F.  12,  9. 

Bombus pennsylvanicus  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  94, 
n.  11,  9 (pars.),  d (pars.)  and  d. 
Robertson,  Ent.  News,  I,  1890,  p.  40. 

“ nevadensis  Ant.  Handlirsch,  Ann.  Naturh.  Hofmus.  Wien., 
Ill,  1888,  p.  245,  d]  T.  10,  figs.  3 and  11. 
Bombias  auricomus  Robertson,  Trans.  Amer.  Ent.  Soc.,  XXIX,  1903, 
pp.  176  and  177,  9 S d\ 

Bombus  nevadensis  Howard,  Insect  Book,  1904,  Plate  II,  fig.  3,  d. 
Bombias  auricomus  Viereck,  Trans.  Amer.  Ent.  Soc.,  XXXII,  July, 
1906,  p.  240. 

“ “ Swenk,  Ent.  News,  XVIII,  July,  1907,  p.  295,  n.  3. 

Bombus  auricomus  Cockerell,  Univ.  Color.  Studies,  IV,  1907,  p.  257. 

Types. — I have  not  seen  the  specimens  from  which  this 
species  was  described.  They  are  probably  still  in  Mr. 
Robertson’s  private  collection. 

Females  with  face  dark  ; occiput  with  some  yellow  pile  ; anterior  part 
of  dorsum  of  thorax  yellow  ; black  between  the  bases  of  the  wings  ; scu- 
te Hum  variable , usually  having  black  and  yellow  pile  mixed , but  some- 
times entirely  black  and  sometimes  entirely  yellow  ; pleura  mostly  dark  ; 
dorsum  of  abdomen  with  the  second  and  third  segments  yellow , the  re- 
mainder mostly  black;  venter  black;  legs  black;  wings  very  dark . 
Males  with  face  and  occiput  having  considerable  yellow  pile  ; dorsum 
of  thorax  yellow , except  for  sometimes  an  indefinite  black  interalar 
band ; pleura  mostly  yellow  ; dorsum  of  abdomen  with  the  three  basal 
segments  yellow  and  the  remaining  segments  black. 

Queen.  Head. — Face  black  ; occiput  with  some  yellow  pile,  but 
usually  with  a more  or  less  strong  admixture  of  black  hairs  with  the 
yellow,  very  rarely  entirely  black  ; cheeks  black.  Front  margin  of 
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labrum  broadly  outcurved,  the  translucent  areas  usually  only  very  faintly 
visible  and  often  entirely  absent.  Malar  space  somewhat  longer  than 
its  width  at  the  apex,  about  one-fourth  as  long  as  the  eye.  Ocelli 
placed  much  below  the  supra-orbital  line,  in  the  narrowest  part  of  the 
vertex.  Flagellum  of  antenna  somewhat  less  than  twice  as  long  as  the 
scape  ; third  antennal  segment  fully  as  long  as  the  fourth  and  fifth 
taken  together,  the  fifth  slightly  longer  than  the  fourth. 

Thorax. — Anterior  part  of  dorsum  covered  with  yellow  pile  ; the 
region  between  the  bases  of  the  wings  always  black  ; the  scutellum 
very  rarely  entirely  black,  more  often  entirely  covered  with  yellow 
pile,  but  usually  bearing  a mixture  of  yellow  and  black  pile,  at  least 
on  the  hind  portion  ; the  center  of  the  disc  naked.  Mesopleura  with 
yellow  pile  extending  down  some  distance  below  the  level  of  the  bases 
of  the  wings,  but  their  lower  two-thirds  black  ; metapleura  and  sides 
of  the  median  segment  entirely  black  ; extreme  sides  of  the  metanotum 
sometimes  with  tufts  of  yellow  pile  (behind  the  bases  of  the  hind 
wings) . 

Abdomen. — Dorsum  : segment  one  black,  but  very  often  with  some 
yellow  pile  on  the  hind  corners  ; segments  two  and  three  yellow,  but 
often  with  a small  amount  of  black  pile  on  the  basal  middle  of  the 
second ; segments  four,  five  and  six  black.  Venter  black.  Hypopy- 
gium  without  a median  carina. 

Wings. — Very  dark  and  with  slight  violaceous  reflections. 

Legs. — Black  and  with  black  corbicular  fringes. 

Worker. — Much  like  the  queen. 

Male.  Head. — Face  with  considerable  yellow  pile  above  and  below 
the  bases  of  the  antennae  and  often  with  a faint  sprinkling  of  it  on  the 
sides  of  the  clypeus ; occiput  largely  covered  with  yellow  pile,  this 
extending  forward  almost  to  the  ocelli  ; cheeks  often  entirely  black, 
but  as  often  with  considerable  yellow  pile  connecting  with  the  yellow 
on  the  occiput.  Malar  space  about  one-half  as  long  as  its  width  at 
apex.  Clypeus  mostly  bare  of  pile  except  on  the  sides  and  base.  The 
ocelli  situated  nearly  half-way  from  the  supra-orbital  line  to  the  bases 
of  the  antennae,  the  lateral  ones  almost  touching  the  margins  of  the 
eyes. 

Thorax. — Dorsum  usually  yellow  with  a poorly  defined  black  inter- 
alar  band,  but  often  with  only  a black  spot  on  the  disc  and  occasion- 
ally with  only  yellow  pile  ; the  center  of  the  disc  more  or  less  bare. 
Mesopleura  covered  with  yellow  pile  to,  or  very  nearly  to,  the  bases  of 
the  legs.  The  metapleura  with  lower  portions  dark  and  upper  por- 
tions bearing  yellow  pile.  The  extreme  sides  of  the  metanotum  with 
yellow  pile  (behind  the  bases  of  the  hind  wings).  The  sides  of  the 
median  segment  usually  dark,  but  occasionally  with  some  light  pile. 

Abdomen. — Dorsum  : segment  one  usually  covered  with  yellow  pile, 
but  often  more  or  less  black  in  the  middle  and  in  front,  and  rarely 
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almost  entirely  black  as  in  the  queen  and  worker ; segments  two  and 
three  yellow ; segment  four  usually  entirely  black,  but  rarely  partly 
covered  with  yellow  pile  ; segments  five,  six  and  seven  black.  Venter 
mostly  dark. 

Genitalia. — Outer  spatha  (fig.  124)  exceptionally  long  for  its  width  ; 
with  anterior  lateral  projections  broad  and  rounded  at  the  end  ; the 
posterior  margin  very  deeply  incurved  in  the  middle  so  as  to  make  the 
apex  strongly  bilobate,  the  ventral  surface  of  each  lobe  with  somewhat 
scattered,  rather  short,  brown  hairs.  Inner  spatha  (fig.  136)  much 
like  that  of  nevadensis.  Claspers  (fig.  83)  and  sagittse  as  already  de- 
scribed for  the  group  ; much  like  those  of  nevadensis , but  the  inner 
lobe  of  the  squama  broader  and  the  outer  lobe  longer  and  more  pointed 
at  the  apex  than  in  that  species. 

Wings. — Lighter  than  those  of  the  females,  but  very  deeply  stained 
with  brown  ; unusually  dark  for  wings  of  a bumble-bee  male. 

Legs. — Mostly  dark,  but  the  coxae,  trochanters  and  femora  often 
with  some  light  tinges  and  the  hind  fringes  of  the  posterior  tibiae  and 
middle  and  posterior  metatarsi  very  often  more  or  less  whitish  ferru- 
ginous ; the  middle  tibiae  often  with  touches  of  light  pile  on  their  hind 
sides  toward  their  distal  ends.  Posterior  metatarsi  about  two  and  one- 
half  times  as  long  as  their  greatest  width. 

Dimensions. — Length:  queen,  18  mm.  to  22  mm.  ; worker,  14  mm. 
to  18  mm.  ; male,  16  mm.  to  19  mm.  Spread  of  wings:  queen,  43 
mm.  to  47£  mm. ; worker,  33  mm.  to  42  mm.  ; male,  38  mm.  to  42  mm. 
Width  of  abdomen  at  second  segment  : queen,  10  mm.  to  11|  mm.  ; 
worker,  6^  mm.  to  10  mm.  ; male,  8 mm.  to  9 mm. 

Redescribed  from  many  queens  and  workers  and  six  males. 

Habitat. — The  writer  has  records  of  this  species  as  follows  : 

Canada  (probably  southern  Ontario),  New  York,  Massa- 
chusetts (rather  rare  at  Amherst),  Connecticut,  Pennsyl- 
vania, Maryland,  New  Jersey,  Delaware,  Virginia,  North 
Carolina,  Tennessee,  Kentucky,  Ohio,  Indiana,  Illinois, 
Michigan,  Wisconsin,  Minnesota  (St.  Paul),  Missouri,  Iowa, 
Texas  (Greenville),  Kansas,  Nebraska,  Colorado  (Virginia 
Dale)  and  New  Mexico  (Magdalena  Mountains — cf.  H.  L. 
Viereck  in  Trans.  Amer.  Ent.  Soc.,  XXXII,  1906,  p.  240). 
Extensive  collecting  will  probably  extend  this  habitat  con- 
siderably. What  are  the  northern  and  southern  limits  of  the 
species  ? This  seems  to  be  mainly  an  Upper  Austral  form, 
but  it  runs  over  considerably  into  the  Transition  Zone  on 
one  side  and  the  Lower  Austral  on  the  other. 
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This  species  has  a very  close  ally  in  B.  nevadensis , but  I 
know  of  no  other  very  closely  related  species  in  the  Western 
Hemisphere.  A discussion  of  the  more  striking  differences 
separating  the  two  species  follows  my  description  of  neva- 
densis. 

Bombus  (Bombias)  nevadensis  Cress. 

Bombus  nevadensis  Cresson,  Trans.  Am.  Ent.  Soc.,  V,  1874,  p.  102, 
$ d1. 

Cresson,  Rep.  Geogr.  and  Geol.  Explor.  and  Surv. 
100th  Merid.,  1875,  V,  p.  728,  n.  130,  9 d1  ; T. 
34,  fig.  5. 

“ improbus  Cresson,  Proc.  Ac.  Nat.  Sci.Phila.,  1878,  p.  186,  d1. 
“ nevadensis  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p. 
230.  (Catal.) . 

“ improbus  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p.  230. 
(Catal.). 

“ Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  308. 

“ nevadensis  Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  308. 

Ant.  Handlirsch,  Ann.  Naturh.  Hofmus.  Wien., 
Ill,  1888,  p.  245,  $ 8 . 

“ improbus  Dalla  Torre,  Cat.  Hym.,  X,  1896,  pp.  526,  538. 

“ nevadensis  Cockerell,  Bull.  Sci.  Lab.  Den.  Univ.,  XI,  1898,  p. 
71. 

race  cressoni  Ckll.,  Annals  and  Magazine  of  Nat. 
Hist.,  Ser.  7,  IV,  Nov.,  1899,  p.  388. 

“ improbus  Cockerell  and  Porter,  Ann.  and  Magaz.  Nat.  Hist., 
Ser.  7,  IV,  1899,  p.  389. 

“ nevadensis  Cockerell,  Entomologist,  XXXII,  June,  1899,  p. 
156. 

Fowler,  Rep’t  Cal.  Agr’l  Exp.  Sta.,  1902,  Part  II, 
p.  317. 

“ “ Ashmead,  Proc.  Wash.  Ac.  Sci.,  IV,  1902,  p.  124. 

“ “ Titus,  Can.  Ent.,  XXXIV,  1902,  pp.  37  and  40, 

9 8 d1. 

“ “ Viereck,  Trans.  Amer.  Ent.  Soc.,  XXIX,  1903,  p. 

44. 

“ “ Viereck,  Can.  Ent.,  XXXVI,  April,  1904,  p.  98. 

“ “ Ashmead,  Hym.  of  Alaska,  1904,  p.  130. 

“ “ Cockerell,  Trans.  Amer.  Ent.  Soc.,  XXXII,  Nov., 

1906,  p.  313. 

“ “ Cockerell,  Bull.  Amer.  Mus.  Nat.  Hist.,  XXII, 

Article  XXV,  Dec.  17,  1906,  p.  453,  n.  117. 

“ “ Cockerell,  Univ.  Color.  Studies,  IV,  1907,  p.  258, 

$ d\ 
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Botnbus  nevadensis  Fletcher  and  Gibson,  Can.  Ent.  Rec.  (Ann.  Rep’t 
Ent.  Soc.  Ont.),  1907,  p.  17. 

Botnbicis  nevadensis  Swenk,  Ent.  News,  XVIII,  July,  1907,  p.  295, 
n.  4. 

Bombus  “ Cockerell,  Can.  Ent.,  XLII,  1910,  p.  25. 

“ “ Davidson,  Bull.  So.  Cal.  Acad.  Sci.,  X,  1911,  p. 

66. 

Types. — Queen  from  Nevada  and  in  the  collection  of  the 
American  Entomological  Society  ; male  collected  in  Arizona 
by  Mr.  Henshaw  and  possibly  in  the  collection  of  the  Mu- 
seum of  Comparative  Zoology  at  Cambridge  though  I did  not 
see  it  there.  The  type  specimens  of  improbus  are  in  the 
collection  of  the  American  Entomological  Society. 

Pile  rather  short , fine  and  dense.  Dorsum,  of  thorax  yellow  with 
dark  disc.  Head  of  females  black ; their  pleura  mostly  black ; their 
abdomen  with  the  three  first  dorsal  segments  yellow  and  the  rest  black  ; 
their  legs  black  and  malar  space  medium.  Males  with  face , occiput  and 
pleura  yellow  and  apex  of  abdomen  ferruginous. 

Queen.  Head.  — Symmetrical  elongate  trapeziform  in  outline  as 
viewed  from  in  front.  Face  mostly  black,  but  usually  with  very  faint 
touches  of  yellow  hair  about  the  bases  of  the  antennae  ; occiput  usu- 
ally covered  with  mostly  black  pile,  but  with  a more  or  less  strong 
admixture  of  yellow  hairs  ; sides  of  head,  behind  the  eyes,  black. 
Labrum  with  tubercle-like  areas  very  large,  almost  meeting  at  the 
middle  line  and  flat  and  coarsely  and  sparsely  punctate  at  summit, 
the  translucent  areas  variable  and  often  absent ; mandibles  (fig.  30) 
usually  with  no  indication  of  a fourth  tooth  on  the  lower  side  of  the 
apical  margin,  usually  rather  protruding  and  rather  sharply  rounded 
in  that  region  ; malar  space  distinctly  longer  than  its  width  at  apex, 
more  than  one-fourth  as  long  as  the  eye ; ocelli  as  in  auricomus  ; fla- 
gellum of  antennae  from  one  and  two-thirds  to  two  times  as  long  as  the 
scape;  third  antennal  segment  fully  as  long  as  the  fourth  and  fifth 
together,  the  fifth  slightly  longer  than  the  fourth. 

Thorax. — Dorsum  with  disc  naked,  smooth  and  shining,  this  bare 
area  often  having  more  or  less  black  hair  mixed  with  the  yellow  pile 
surrounding  it ; otherwise  entirely  covered  with  pale  yellow  pile  of 
greatly  varying  shade.  Mesopleura  with  yellow  pile  extending  down 
onto  them  considerably  below  the  level  of  the  bases  of  the  wings,  but 
their  lower  parts  always  covered  with  black  pile  to  the  bases  of  the 
legs ; metapleura  and  sides  of  median  segment  always  black. 

Abdomen. — Dorsum  : segment  one  usually  mostly  covered  with  yel- 
low pile,  but  sometimes  with  only  a fringe  of  yellow  on  its  hind  border 
and  always  with  more  or  less  black  pile  on  the  upper  portion  of  its 
front  face,  over  (in  front  of)  the  apparent  anterior  margin,  and  the 
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extreme  side  margins  usually  with  a little  black  pile  ; segment  two 
usually  entirely  covered  with  yellow  pile,  occasionally  with  black  pile 
extending  up  over  the  extreme  side  margins  a little  ; segment  three 
like  segment  two,  but  with  more  of  a tendency  to  have  black  pile  on 
the  extreme  side  margins ; three  apical  segments  entirely  black.  Venter 
black.  Hypopygium  without  median  carina. 

Wings.  — (Fig.  14).  Dark  brown,  with  extremely  slight  violaceous 
reflections  ; the  fore  pair  lightest  in  the  apical  portion  of  the  third  dis- 
coidal  cell  and  in  the  region  beyond  the  veins ; hind  pair  lightest  in 
the  basal  portion  of  the  second  discoidal  cell  and  in  the  submedian 
cell. 

Legs. — Coxae,  trochanters,  femora  and  tibiae  black ; outer  faces 
of  hind  and  middle  metatarsi  black,  except  apices,  these  being  ferru- 
ginous. 

Worker. — Like  the  queen,  but  wings  usually  somewhat  lighter  and 
thorax  occasionally  with  a poorly  developed  black  interalar  band. 

Male.  Head. — Rounded  triangular  in  outline.  Face  covered  with 
a patch  of  pale  yellow  pile,  with  dark  hairs  more  or  less  strongly  ad- 
mixed, especially  over  the  clypeus,  the  black  pile  often  predominant. 
Occiput  with  a triangle  of  pale  yellow  pile,  often  with  more  or  less 
black  hairs  admixed  ; ventro-lateral  surfaces  of  head  usually  entirely 
dark,  but  often  with  considerable  light  pile,  this  connecting  with  the 
occipital  triangle.  Labrum  bituberculate  somewhat  as  in  queen,  but 
the  tubercular  areas  less  marked  ; malar  space  about  one-half  as  long  as 
wide  at  apex  ; clypeus,  except  area  immediately  back  of  anterior  border, 
covered  up  with  pile  ; lateral  ocelli  separated  by  less  than  one-half 
their  diameters  from  the  inner  margins  of  the  eyes,  all  three  situated 
nearly  half-way  from  the  supra-orbital  line  to  the  bases  of  the  antennae. 

Thorax. — Dorsum  sometimes  entirely  yellow,  but  as  often  with  the 
disc  more  or  less  black,  sometimes  even  with  enough  black  to  suggest 
an  interalar  band.  Mesopleura  always  covered  with  yellow  pile  to 
bases  of  legs.  Metapleura  and  sides  of  median  segment  sometimes 
with  only  dark  pile,  sometimes  with  only  yellow  and  sometimes  with 
yellow  and  dark  mixed. 

Abdomen. — Dorsum:  first  three  segments  yellow;  segment  four 
usually  entirely  black,  but  sometimes  with  a fringe  of  light  hairs  on 
the  apical  margin  ; segment  five  usually  entirely  black,  but  some- 
times with  pale  yellow  or  light  ferruginous  pile  on  the  sides ; segments 
six  and  seven  usually  entirely  covered  with  ferruginous  (of  greatly 
varying  shade)  pile,  but  the  former  sometimes  partly  or  entirely  black. 
Venter  very  variable,  sometimes  mostly  dark  and  sometimes  mostly 
light. 

Genitalia. — Outer  spatha  (fig.  100)  comparatively  long  and  strongly 
bilobed  at  apex,  each  lobe  rather  pointed  at  the  end  and  bearing 
rather  short  hairs  over  its  ventral  surface  ; margin  between  lobes  deeply 
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incurved  so  as  to  be  almost  semicircular ; anterior  border  widely  and 
rather  deeply  incurved ; lateral  margins  incurved  somewhat  at  bases 
of  terminal  lobes;  anterior  lateral  projections  rather  broad  and  rounded. 
Inner  spatha  (fig.  139)  fully  twice  as  wide  as  long;  front  border  un- 
usually thickened  with  chitin ; hind  portion  broadly  trapeziform  and 
unusually  wide,  with  two  scattered  patches  of  rather  short  hair  on  each 
side  of  the  ventral  surface,  the  anterior  ones  on  slight  lobations  in  the 
side  margins  and  the  posterior  ones  on  the  sides  of  the  apex  ; margin 
of  apex  slightly  incurved.  Claspers  and  sagittae  (figs.  73  and  82)  as 
already  described  for  the  group  ; much  resembling  those  of  auricomus , 
but  the  inner  lobe  of  the  squama  much  narrower  than  in  that  species 
and  the  outer  lobe  longer  and  more  pointed  at  apex. 

Wings. — Somewhat  lighter  than  those  of  workers,  only  moderately 
stained  with  brown  ; the  fore  pair  darkest  in  the  median  and  sub- 
median cells  and  in  the  region  beyond  the  veins. 

Legs. — Coxae,  trochanters  and  posterior  femora  sometimes  entirely 
black,  but  as  often  with  a large  amount  of  light  pile  on  their  lower 
sides  ; anterior  and  middle  femora  sometimes  mostly  dark,  but  always 
with  more  or  less  light  pile,  at  least  on  the  lower  side  of  their  basal 
portions ; fore  and  middle  tibiae  often  entirely  dark,  but  usually  with 
more  or  less  ferruginous  or  pale  yellow  pile  on  their  posterior  sides, 
especially  toward  the  apices;  fringes  of  hind  tibiae  occasionally  en- 
tirely black,  but  usually  more  or  less  strongly  ferruginous ; the  fore 
fringes  rather  short  and  the  hind  ones  only  moderately  long  ; posterior 
metatarsi  about  two  and  one-halftimes  as  long  as  their  greatest  width, 
and  with  long,  light  yellowish  or  ferruginous  fringes. 

Dimensions. — Length:  queen,  18  mm.  to  22  mm.  ; worker,  15  mm. 
to  18  mm.;  male,  13  mm.  to  17  mm.  Spread  of  wings:  queen,  42 
mm.  to  48  mm.  ; worker,  38  mm.  to  42  mm.  ; male,  32  mm.  to  37 
mm.  Width  of  abdomen  at  second  segment:  queen,  9|  mm.  to  12 
mm.  ; worker,  9 mm.  to  9^  mm.  ; male,  7 mm.  to  8^  mm. 

Redescribed  from  numerous  queens  (two  of  them  homo- 
types), six  workers  and  nine  males  (one  a homotype  of  im- 
probus ) . 

Habitat. — I have  records  of  this  species  from  British  Col- 
umbia, Alberta,  Washington,  Montana,  California,  Nevada, 
Colorado,  Arizona  and  New  Mexico.  It  must  also  be  present 
in  Idaho,  Oregon,  Wyoming  and  Utah.  Dr.  Ashmead  re- 
corded it  as  present  in  Alaska,  and  I think  that  this  is  prob- 
ably correct,  my  most  northern  record  being  Fort  Macleod, 
British  Columbia.  Mr.  M.  H.  Swenk  reports  the  species  as 
ranging  east  in  Nebraska  as  far  as  West  Point,  and  this 
seems  to  indicate  that  it  is  present  in  the  Dakotas  and  the 
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Canadian  provinces  to  the  north  of  them.  Is  it  present 
in  western  Kansas  and  western  Minnesota  ? In  California, 
it  probably  is  not  to  be  found,  except  in  the  northern  and 
eastern  portions  of  the  state.  What  is  its  northern  limit  in 
Canada  and  Alaska  ? My  most  southern  record  is  Mescalero, 
New  Mexico.  It  is  mainly  a Boreal  and  Transition  form, 
but  it  runs  over  somewhat  into  the  Upper  Austral  Zone. 
The  species  appears  to  be  most  abundant  through  the  lati- 
tude of  Montana  and  Washington,  where  it  is  fairly  common. 

The  only  close  ally  of  this  species,  at  least  in  the  Western 
Hemisphere,  is  B.  auricomus  Robertson.  The  females  of 
that  species  can  readily  be  separated  from  those  of  neva- 
densis  by  their  broad  black  interalar  band  and  by  their  black 
first  dorsal  abdominal  segment.  The  males  can  be  separated 
structurally,  as  has  been  already  shown,  by  differences  in 
the  squamae  of  the  genitalia  and,  furthermore,  the  apical  dor- 
sal segments  of  the  abdomen  of  the  auricomus  male  are 
black. 

That  the  male  known  as  improbus  Cresson  is  the  male  of 
nevadensis , I have  the  following  proofs  : 

1.  Similarity  of  appearance . — These  males  look  much  more  like  the 
queens  of  nevadensis  than  do  any  others  known  to  me  that  have  the 
same  habitat. 

2.  Coordination  of  structure. — The  females  of  nevadensis  are  very 
closely  related  to  those  of  auricomus , as  shown  both  by  structure  and 
appearance,  and  the  improbus  males  are  correspondingly  closely  re- 
lated to  the  males  of  auricomus , as  shown  by  their  structure  and  ap- 
pearance. 

3.  Concordance  of  habitat. — These  females  and  males  have  been 
taken  in  the  same  portions  of  North  America  and  in  corresponding 
abundance  in  the  various  regions. 

THE  FRATERNUS  GROUP. 

Type . — Bombus  fraternus  Smith.  This  group  is  newly 
established  in  this  paper. 

Characters  of  the  Group. 

Females. — Labrum  with  tubercle-like  areas  widely  sepa- 
rated ; clypeus  with  anterior  part  of  disc  more  or  less  smooth, 
when  punctate  sparsely  so  and  with  rather  coarse  punctures. 
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Males . — Vertex  above  ocelli  at  most  but  very  little  nar- 
rower than  space  between  eyes  at  ocelli  ( fraternus  itself 
comes  nearest  to  being  an  exception  to  this);  flagellum  of  an- 
tennae at  least  two  and  one-half  times  as  long  as  the  scape ; 
third  antennal  segment  at  most  not  much  longer  than  the  fifth ; 
the  size  of  the  eyes  varying  greatly  between  the  different 
species ; posterior  tibiae  with  outer  face  convex  with  at  least 
a portion,  especially  toward  the  distal  end,  bare ; posterior 
metatarsi  more  than  three  times  as  long  as  their  greatest 
width  (except  in  the  case  of  rufocinctus) , with  long  hind 
fringes. 

Genitalia. — Branches  of  claspers  (figs.  84,  85,  86,  87  and 
88)  long  and  rounded  at  apical  end  as  seen  from  dorsal  side  ; 
volsellae  variable,  but  narrowing  toward  the  tip  beyond  ends 
of  branches ; squamae  usually  comparatively  short  and  chunky, 
the  inner  lobe  well  developed,  being  much  larger,  in  com- 
parison with  the  outer  one,  than  in  the  Auricomus  group ; 
heads  of  sagittae  thin  and  more  or  less  foliaceous,  recurved 
ventrad  and  mesad,  and  often  quite  distinctly  sickle-shaped, 
thus  paralleling  the  Pratorum  group  of  the  subgenus  Bom- 
bus  ; shafts  of  sagittae  usually  bent  outward  slightly  in  the 
middle. 


Bombus  (Bombias)  fraternus  (F.  Sm.). 

Apathus fraternus  Smith,  Cat.  Hym.  Brit.  Mus.,  II,  1854,  p.  385,  n. 

6,  d\ 

Bombus  scute llaris  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  96,  n. 
15,  ? 8(f. 

Apathus  fraternus  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  Ill, 
n.  3. 

“ Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p. 
230.  (Catal.). 

Bombus  scutellaris  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p.  230. 
(Catal.) . 

Apathus  fraternus  Cresson,  Syn.  Hym.  No.  Amer.,  1887,  pp.  307  and 
308.  (Catal.). 

Bombus  scutellaris  Ant.  Handlirsch,  Ann.  Naturh.  Hofmus.  Wien., 
Ill,  1888,  p.  237. 

Dalla Torre,  Cat.  Hym.,X,  1896,  p.  546.  (Catal.). 
Psithyrus fraternus  Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  569.  (Catal.). 
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Bombus  scutellaris  var.  Cockerell  and  Porter,  Ann.  and  Magaz.  Nat. 
Hist.,  Ser.  7,  IV,  1899,  p.  390. 

“ Titus,  Can.  Ent.,  XXXIV,  1902,  pp.  38  and  41.  cf. 

Ent.  News,  XIV,  April,  1903,  p.  132. 

Bombias  “ Robertson,  Trans.  Amer.  Ent.  Soc.,  XXIX,  1903, 

p.  177,  9 8 d\ 

Viereck,  Trans.  Amer.  Ent.  Soc.,  XXXII,  July, 
1906,  p.  224. 

Bombus  “ Cockerell,  Trans.  Amer.  Ent.  Soc.,  XXXII,  Nov., 

1906,  p.  313. 

“ “ Cockerell,  Ent.  News,  XVIII,  June,  1907,  p.  265. 

Bombias  “ Swenk,  Ent.  News,  XVIII,  July,  1907,  p.  294,  n.  2. 

Types. — The  male  is  in  the  collection  of  the  British  Mu- 
seum ; at  least  a part  of  the  queen  and  worker  type  speci- 
mens are  in  the  collection  of  the  American  Entomological 
Society. 

Pile  short  and  rather  coarse.  Wings  dark.  Anterior  part  of  dorsum 
of  thorax  and  scutellum  yellow  ( females  with  a black  interalar  band ) ; 
mesopleura  mostly  yellow  ; first  two  dorsal  segments  of  abdomen  yellow , 
the  rest  black  ; legs  black.  Malar  space  short. 

Queen.  Head. — Strongly  rounded  and  black.  Labrum  with  tubercle- 
like areas  well  separated,  their  summits  strongly  concaved  and  punc- 
tate and  margins  rather  sharply  elevated  ; median  portion,  above  the 
shelf-like  projection,  deeply  excavated  ; shelf-like  projection  broad  and 
prominent ; translucent  areas  faintly  visible  to  the  naked  eye  ; anterior 
margin  outcurved  and  slightly  suggestive  of  Psithyrus.  Malar  space 
somewhat  less  than  one-half  as  long  as  its  width  at  apex.  Ocelli 
placed  well  below  the  supra-orbital  line  (fig.  D).  Flagellum  of  an- 
tennas nearly  one  and  two-thirds  times  as  long  as  the  scape ; third  an- 
tennal segment  somewhat  shorter  than  the  fourth  and  fifth  taken 
together,  the  fourth  shorter  than  the  fifth. 

Thorax. — Anterior  part  of  dorsum  and  scutellum  covered  with  yel- 
low pile,  a broad  black  band  between  the  bases  of  the  wings  ; center 
of  disc  naked  and  shining.  Mesopleura  mostly  covered  with  yellow 
pile,  but  the  yellow  only  very  rarely  reaching  the  bases  of  the  legs. 
Metapleura  and  sides  of  median  segment  dark. 

Abdomen. — Dorsum  : segment  one  mostly  clothed  with  yellow  pile, 
but  with  some  black  hair  on  the  corners  of  the  anterior  face  (in  front 
of  the  apparent  front  margin);  segment  two  clothed  with  yellow  pile, 
the  hind  border  of  the  yellow  being  distinctly,  though  not  deeply, 
notched  in  the  middle  (in  the  most  perfect  specimens);  remaining  seg- 
ments black.  Venter  dark.  Hypopygium  without  a median  carina. 

Wings. — Very  dark.  The  fore  pair  with  distinct,  but  not  strong,  vio- 
laceous reflections  ; lightest  in  the  region  beyond  the  veins  and  darkest 
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in  the  median,  submedian,  basal  part  of  second  discoidal  and  distal- 
anterior  part  of  the  radial  cells. 

Legs.— Dark;  corbicular  fringes  dark  ; hind  fringes  of  posterior  meta- 
tarsi short  throughout. 

Worker. — Much  like  the  queen. 

Male.  Head—  Broadly  rounded.  Face  mostly  dark,  but  often  with 
a strong  sprinkling  of  yellow  hairs  ; occiput  with  a triangle  of  yellow 
pile,  often  with  black  hairs  strongly  admixed  ; cheeks  mostly  dark,  but 
often  with  a sprinkling  of  yellow  hairs.  Mandibles  (fig.  38)  very  scantily 
bearded.  Malar  space  but  little  more  than  a mere  transverse  line. 
Clypeus  pretty  well  covered  up  with  pile.  Eyes  greatly  swollen. 
Ocelli  placed  at  more  than  one-third  of  the  distance  from  the  supra- 
orbital line  toward  the  bases  of  the  antennae,  each  lateral  one  sepa- 
rated from  the  inner  margin  of  the  eye  by  less  then  one-half  its  own 
diameter.  Vertex  between  the  eyes  slightly  narrower  above,  than  at 
the  ocelli.  Flagellum  of  antennae  between  two  and  one-third  and  two 
and  one-fourth  times  as  long  as  the  scape ; third  and  fifth  antennal 
segments  equal  in  length,  the  fourth  shorter. 

Thorax. — Dorsum  sometimes  entirely  covered  with  yellow  pile,  some- 
times with  the  disc  more  or  less  black  and  sometimes  with  a distinct 
black  band  between  the  bases  of  the  wings ; mesopleura  covered  with 
yellow  pile  to,  or  nearly  to,  the  bases  of  the  legs ; metapleura  usually 
clothed  with  yellow  pile,  but  occasionally  dark  ; sides  of  median  seg- 
ment sometimes  with  yellow  and  sometimes  with  dark  pile. 

Abdomen. — Dorsum  : segments  one  and  two  covered  with  yellow 
pile  ; segment  three  black,  but  often  with  slight  touches  of  yellow  on 
the  sides ; segments  four  and  five  black  ; segments  six  and  seven  usu- 
ally entirely  black,  but  often  with  more  or  less  ferruginous  pile. 
Venter  mostly  black,  but  with  middle  portions  of  apical  margins  of 
segments  fringed  more  or  less  with  short  light  hairs. 

Genitalia. — Outer  spatha  (fig.  11)  large,  quadrangular,  with  lateral 
margins  slightly  incurved  and  converging  somewhat  posteriorly ; ante- 
rior margin  broadly  and  strongly,  but  not  deeply,  incurved ; hind 
margin  with  a large  median,  almost  semicircular  notch ; anterior 
lateral  projections  broad  and  rounded  at  the  end  ; ventral  surface  of 
posterior  two-thirds  hairy,  the  hair  being  thickest  and  longest  on  the 
sides.  Inner  spatha  (fig.  22)  with  middle  of  front  margin  projecting 
forward  very  strongly,  the  greater  part  of  this  projection  being  heavily 
chitinized  ; side  margins  somewhat  irregular  and  converging  rapidly 
posteriorly  ; hind  margin  incurved  somewhat ; sides  of  apical  portion 
of  ventral  surface  densely  hairy ; with  a noticeable  chitinous  thicken- 
ing on  each  side  of  the  middle  line ; sides  of  anterior  margin  heavily 
chitinized.  Claspers  (figs.  71  and  87)  thick  and  powerful  in  appear- 
ance ; the  branches  very  broad  and  broadly  rounded  at  the  end  as 
seen  from  dorsal  side  ; squamae  large,  the  outer  lobe  of  each  rounded 
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and  the  inner  lobe  nearly  one-half  as  large  as  the  outer  one  ; volsellse 
long  and  rather  slender,  extending  considerably  beyond  the  tips  of  the 
squamae.  Sagittae  with  broadly  foliaceous  sickle-shaped  heads,  the 
outer  portions  of  their  margins  strongly  serrate  ; shafts  straight  and 
somewhat  hairy,  especially  toward  their  bases  on  their  upper  and  outer 
sides  ; uncus  tapering  gradually,  narrow  except  towards  the  base,  this 
being  fairly  broad. 

Wings.—  Dark,  but  usually  somewhat  lighter  than  those  of  the 
queen. 

Legs. — Dark.  Posterior  tibiae  with  outer  faces  sometimes  bare  and 
sometimes  with  a sparse  scattering  of  short  hairs,  their  fore  and  hind 
fringes  rather  short.  Posterior  metatarsi  about  three  and  one-half 
times  as  long  as  their  greatest  width,  with  hind  fringes  long  and  usu- 
ally mostly  black,  but  often  more  or  less  ferruginous,  especially  toward 
the  apical  end  ; their  outer  faces  flat,  or  slightly  concaved,  and  strongly 
and  evenly  pubescent. 

Dimensions. — Length  : queen,  21  mm.  to  25  mm.  ; worker,  13  mm. 
to  21  mm.;  male,  13  mm.  to  22  mm.  Spread  of  wings:  queen,  50 
mm.  ; worker,  30  mm.  to  42  mm.  ; male,  42  mm.  Width  of  abdomen 
at  second  segment : queen,  11  mm.  to  114  mm.  ; worker,  6 mm.  to  9 
mm. ; male,  9 mm. 

Redescribed  from  six  queens  (two  of  them  homotypes  of 
B.  scutellaris  Cresson),  a large  series  of  workers  (two  of 
them  homotypes  of  scutellaris)  and  eleven  males. 

Habitat. — This  species  ranges  through  the  following  states 
of  the  United  States  : Texas,  Louisiana,  Mississippi,  Ala- 
bama, Georgia,  Florida,  South  Carolina,  Oklahoma,  Arkansas, 
the  greater  part  of  Tennessee  and  of  North  Carolina,  Kansas', 
Missouri,  Kentucky,  the  eastern  half  of  Virginia  and  of  Mary- 
land, Delaware,  a considerable  portion  of  New  Jersey  (Glou- 
cester County,  Anglesea,  Lakehurst  and  Lancaster),  Ne- 
braska, Iowa,  Illinois,  Indiana  and  a considerable  portion  of 
Ohio.  It  also  occurs  in  the  eastern  part  of  Colorado  (Fort 
Collins,  Hugo,  Berkeley)  and  of  New  Mexico  (Las  Vegas)  and 
in  the  southern  part  of  Michigan.  It  probably  ranges  through 
a considerable  part  of  Mexico,  and  probably  is  present  in  por- 
tions of  Arizona,  eastern  Wyoming,  the  southern  half  of  South 
Dakota,  southern  Minnesota  and  southern  Wisconsin  and  the 
western  part  of  West  Virginia.  It  would  be  interesting  to 
know  if  it  is  present  in  the  southeastern  part  of  Montana, 
the  extreme  southern  part  of  Ontario  (in  Canada),  and  in  the 
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Hudson  River  Valley  and  on  Long  Island  in  New  York.  It 
seems  to  be  confined  pretty  strictly  to  the  Upper  and  Lower 
Austral  Zones,  being  apparently  much  more  abundant  in  the 
latter  where,  next  to  B.  pennsylvanicus , it  appears  to  be  the 
most  common  species. 

This  species  seems  to  have  no  very  close  allies  in  the 
Western  Hemisphere,  B.  separatus  Cress,  and  B.  mormonorum 
apparently  being  most  nearly  related  to  it.  It  is  one  of  our 
most  constant  species  in  its  color  characters. 

I have  not  seen  the  type  specimen  on  which  Smith  based 
his  original  description  of  this  species,  and  I have  no  further 
information  concerning  it  than  has  already  been  published, 
but  the  description  given  by  Smith  applies  so  well  to  the 
male  above  described  that  I have  no  doubt  of  their  being  the 
same,  especially  as  no  other  form,  belonging  to  the  Bombidse 
and  known  to  me,  could  have  been  the  one  described  by 
Smith.  I have  not  seen  the  male  which  Cresson  considered 
to  be  Smith’s  B.  fraternus , but,  as  it  came  from  Texas,  it  to, 
without  doubt,  belonged  to  the  species  above  described. 


Bombus  (Bombias)  separatus  Cress. 

Bombus  virginicus  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  87,  n. 
1,  c?  (not  the  $ and  8 ). 

“ separatus  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  165, 
9 S d\ 

Putnam,  Proc.  Essex  Instit.,  IV,  1864,  p.  101. 
Packard,  Proc.  Essex  Instit.,  IV,  1864,  p.  114,  9 8 c?. 
Cresson,  Proc.  Davenp.  Acad.  Nat.  Sci.,  I,  1876,  p. 

210,  also  Putnam  on  p.  195. 

Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879. 
Bowles,  Ann.  Rep’t  Ent.  Soc.  Ont.,  1880,  p.  33. 
McCook,  Tenants  of  an  Old  Farm,  1885,  p.  173. 
Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  308. 

Ant.  Handlirsch,  Ann.  Naturh.  Hofmus  Wien.,  Ill, 
1888,  p.  229. 

virginicus  Provancher,  Addit.  Faun.  Canada.  Hymen.,  1888, 
p.  339,  c?. 

separatus  Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  546. 

“ Titus,  Can.  Ent.,  XXXIII,  1902,  pp.  37  and  39,  9 8 d>. 
“ Robertson,  Trans.  Amer.  Ent.  Soc.,  XXIX,  1903,  pp. 
176  and  177,  8 9 d1. 
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Bombias  separcitus  Viereck,  Can.  Ent.,  XXXVI,  April,  1904,  p.  97. 

“ “ Swenk,  Ent.  News,  XVIII,  July,  1907,  p.  294,  n 1. 

Bombus  “ Cockerell,  Univ.  Color.  Studies,  IV,  1907,  p.  258. 

Types . — From  Illinois,  Pennsylvania  and  Canada ; in  the 
collection  of  the  American  Entomological  Society. 

Pile  short  and  rather  coarse  in  texture.  Dorsum  of  thorax  and 
pleura  clothed  with  yellow  pile.  Dorsum  of  abdomen  with  the  first  seg- 
ment yellow  ; the  second  segment  more  or  less  brown-ferruginous  on  the 
basal  portion , especially  in  the  middle , the  remainder  being  black  ; the 
remaining  segments  all  black.  Malar  space  short.  Face , venter  and 
legs  of  females  black.  Wings  of  queen  dark. 

Queen.  Head. — Face  black,  but  with  a very  faint  sprinkling  of  light 
yellow  hairs  usually  present  above  the  bases  of  the  antennae  ; occiput 
usually  entirely  black,  but  often  with  touches  of  yellow  pile  ; ckeeks 
black.  Labrum  with  tubercle-like  areas  having  their  margins  some- 
what sharply  elevated  and  their  summits  coarsely  and  somewhat 
sparsely  punctate  and  slightly  concaved ; the  surface  between  these 
areas,  and  above  the  shelf-like  projection,  deeply  excavated  ; the  shelf- 
like projection  wide  and  prominent.  Malar  space  shorter  than  its 
width  at  the  apex,  about  one-sixth  as  long  as  the  eye.  Clypeus  with 
disc  sparsely  and  delicately  punctate,  almost  smooth ; the  corners 
coarsely  punctate.  Ocelli  as  in  B.  mormonorum.  Flagellum  of  an- 
tenna about  one  and  four-fifths  times  as  long  as  the  scape  ; the  third 
antennal  segment  much  longer  than  the  fifth,  the  fifth  somewhat 
longer  than  the  fourth. 

Thorax. — Center  of  the  disc  naked,  the  dorsum  otherwise  being  en- 
tirely covered  with  yellow  pile  ; mesopleura  always  covered  with  yel- 
low pile  to,  or  very  nearly  to,  the  bases  of  the  legs ; at  least  the  upper 
portions  of  the  metapleura  clothed  with  yellow  pile ; sides  of  the  me- 
dian segment  sometimes  with  mostly  black  pile  and  sometimes  with 
mostly  yellow  pile,  but  usually  with  a mixture  of  black  and  yellow 
hairs. 

Abdomen. — Dorsum:  segment  one  clothed  with  yellow  pile;  seg- 
ment two  with  at  least  the  basal  middle,  and  often  with  the  basal  half, 
covered  with  brown-ferruginous  or  brownish-yellow  pile,  the  rest  of 
the  segment  being  black  ; the  remaining  segments  entirely  black.  Ven- 
ter black. 

Wings  — Deeply  stained  with  brown  ; the  fore  pair  lightest  across 
the  middle  and  darkest  in  the  region  beyond  the  veins,  often  with  very 
slight  violaceous  reflections. 

Legs. — Black  and  with  black  corbicular  fringes. 

Worker. — Much  like  the  queen,  but  with  wings  usually  lighter;  the 
second  dorsal  abdominal  segment  sometimes  almost  entirely  covered 
with  brown-ferruginous  pile ; the  posterior  femora  sometimes  with  a 
noticeable  amount  of  yellow  pile. 


HENRY  J.  FRANKLIN. 


427 


Male.  Head. — Rounded  in  outline  as  viewed  from  in  front.  Face 
argely  clothed  with  yellow  pile  from  near  the  lower  margin  of  the 
clypeus  to  some  distance  above  the  bases  of  the  antennae,  but  usually 
with  a more  or  less  strong  admixture  of  black  hairs  with  the  yellow ; 
occiput  largely  covered  with  yellow  pile  ; cheeks  often  entirely  dark, 
but  usually  with  more  or  less  yellow  pile  connecting  with  the  yellow 
on  the  occiput.  Malar  space  about  one-third  as  long  as  its  width  at 
the  apex.  Ocelli  placed  in  the  narrowest  part  of  the  vertex  ; the  lateral 
ones  separated  from  the  margins  of  the  eyes  by  about  one-half  their 
own  diameters.  Flagellum  of  antenna  about  three  times  as  long  as 
the  scape  ; the  third  and  fifth  antennal  segments  about  equal  in  length, 
the  fourth  much  shorter  than  either. 

Thorax. — The  dorsum  covered  with  yellow  pile,  but  the  disc  often 
bearing  more  or  less  black  hair  ; mesopleura  covered  with  yellow  pile 
to  the  bases  of  the  legs ; metapleura  and  sides  of  the  median  segment 
clothed  with  yellow  pile. 

Abdomen. — Coloration  of  pile  of  dorsum  much  like  that  of  the  worker, 
but  the  extreme  side  margins  of  the  third  segment  often  with  touches 
of  yellow.  Venter  mostly  dark,  but  usually  with  more  or  less  yellow 
pile,  especially  in  the  middle. 

Genitalia. — Outer  spatha  (fig.  129)  with  anterior  margin  deeply  in- 
curved ; the  side  margins  strongly  incurved  in  front,  but  broadly 
outcurved  behind  ; the  hind  margin  straight  or  somewhat  incurved  ; the 
posterior  portion  of  the  ventral  surface  rather  thickly  set  with  moder- 
ately long,  branching  hairs.  Inner  spatha  (fig.  127)  with  the  sides  of 
the  anterior  margin  nearly  straight  and  nearly  in  the  same  straight 
line ; the  side  margins  incurved  slightly  ; the  apical  margin  somewhat 
variable,  but  usually  nearly  straight ; the  apical  portion  of  the  ventral 
surface  thickly  covered  with  long,  branched  hairs ; a large,  elongate 
fenestra  often  present  somewhat  in  front  of  the  center.  Claspers  (figs. 
85  and  90)  with  volsellae  tapering  gradually  toward  their  tips,  their 
apical  projections  long,  prominent,  somewhat  recurved  and  with  more 
or  less  serrate  margins  ; squamae  with  lobes  separated  by  an  unusually 
shallow  indentation  of  the  inner  margin  ; ends  of  branches  rather 
strongly  quadrate  in  appearance  as  seen  from  dorsal  side.  Sagittae  with 
rather  wide  shafts  and  very  broad,  rounded,  foliaceous  heads,  the 
outer  margins  of  the  latter  being  more  of  less  strongly  serrate,  espe- 
cially at  the  base. 

Wings. — Usually  somewhat  lighter  than  those  of  the  worker,  only 
moderately  stained  with  brown. 

Legs. — Coxae  mostly  dark,  but  the  hind  pair  usually  with  some  yel- 
low hair  on  their  outer  sides ; trochanters  mostly  dark,  but  often  with 
a little  light  pile  ; femora  all  with  a large  amount  of  yellow  hair ; fore 
and  middle  tibiae  dark,  but  often  with  some  slightly  ferruginous  hair 
on  their  hind  sides  ; hind  tibiae  with  outer  faces  mostly  or  entirely 
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naked,  their  fore  fringes  rather  short  and  black  and  their  hind  fringes 
long  and  usually  entirely  black,  but  often  with  more  or  less  light  hairs. 
Posterior  metatarsi  about  three  and  one-half  times  as  long  as  their 
greatest  width,  and  with  long,  mostly  dark  hind  fringes;  their  outer 
faces  somewhat  concaved. 

Dimensions. — Length:  queen,  15  mm.  to  20  mm.  ; worker,  11  mm. 
to  15  mm.  ; male,  12  mm.  to  18^  mm.  Spread  of  wings:  queen,  39 
mm.  to  43  mm.  ; worker,  27  mm.  to  38  mm.  ; male,  31  mm.  to  35 
mm.  Width  of  abdomen  at  second  segment  : queen,  8^  mm.  to  10 
mm. ; worker,  6 mm.  to  8|  mm. ; male,  61  mm.  to  8 mm. 

Redescribed  from  many  specimens  of  each  caste,  including 
three  queens,  one  worker  and  two  male  homotypes. 

Habitat . — I have  records  of  this  species  as  follows:  Ver- 
mont (Bridport),  New  York,  Massachusetts,  Connecticut, 
Rhode  Island,  New  Jersey,  Pennsylvania,  Delaware,  Mary- 
land, Virginia,  West  Virginia,  Ohio,  Michigan  (Detroit, 
Maple),  Indiana,  Kentucky,  Illinois,  Wisconsin  (Grand 
Rapids),  Minnesota,  Iowa,  Missouri,  North  Carolina  (Char- 
lotte and  Raleigh),  South  Carolina,  Georgia,  Florida  (Cap- 
ron  and  Miami),  Alabama,  Mississippi,  Louisiana,  Tennessee, 
Arkansas,  Kansas,  Nebraska,  North  and  South  Dakota, 
Montana,  Wyoming,  Colorado,  Idaho,  Washington  (Pasco, 
Wawawai,  Almota,  Yakima  City),  Oregon  (Echo  and  Cor- 
vallis) and  Canada  (probably  southern  Ontario,  though  Bow- 
les has  recorded  it  from  Montreal).  It  is  mainly  a Transi- 
tion and  Upper  and  Lower  Austral  species,  but  it  runs  over 
into  the  Canadian  Zone  in  some  regions.  It  is  most  abun- 
dant in  the  Upper  Austral  Zone  where  it  is  common.  It  is 
a rather  rare  species  in  New  England.  It  seems  probable 
that  extensive  collecting  will  add  considerably  to  the  range 
of  habitat  given  here.  What  are  its  northern  and  southern 
limits  ? Is  it  present  in  the  old  territory  of  Assiniboia, 
Texas,  Oklahoma,  California,  Nevada,  Utah,  Arizona,  New 
Mexico,  or  Mexico. 

Nests. — F.  W.  Putnam  (Proc.  Essex  Instit.,  1864)  states 
that  this  species  makes  its  nests  under  old  stumps  and  in 
situations  similar  to  those  in  which  the  nests  of  fervidus  are 
found.  He  also  states  that  it  is  one  of  the  more  ferocious 
species  when  its  nests  are  attacked. 

This  species  has  its  closest  relative  in  B.  mormonoruvi . 
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Bombus  (Bombias)  morinonorum  Franklin. 

Bombus  mormonorum  Franklin,  Trans.  Amer.  Ent.  Soc.,  XXXVII, 
1911,  p.  161,  9 S d\ 

Types. — Described  from  four  queens  (cotypes),  many 
workers  (all  cotypes)  and  two  males  (cotypes).  These 
specimens  were  all  taken  in  Utah  as  follows  : two  queens, 
nineteen  workers  and  two  males  from  Beaver  Valley  (the  con- 
tents of  a nest);  one  other  queen  and  one  other  worker  also 
from  Beaver  Valley  ; one  queen  and  one  worker  from  Beaver 
Creek  Hills ; one  worker  from  Beaver  Canyon  and  two  from 
South  Creek,  Beaver  County.  All  the  type  specimens  de- 
posited in  the  collection  of  the  Museum  of  Brooklyn  Insti- 
tute, except  a queen  and  worker  in  the  collection  of  the  Massa- 
chusetts Agricultural  College  and  a queen  and  worker  in  the 
collection  of  the  United  States  National  Museum. 

Pile  short  and  of  medium  texture.  Thorax  clothed  with  yellow  pile, 
with  no  trace  of  a black  interalar  band.  Dorsum  of  abdomen  with  seg- 
ment one  yellow  ; segment  two  entirely  yellow  or  with  the  apical  margin 
black  or  the  basal  middle  brown  ferruginous  ; the  remaining  segments 
mostly  black.  Corbicular  fringes  of  females  dark.  Wings  of  females 
rather  deep  brown.  Malar  space  short. 

Queen.  Head. — Face  with  considerable  yellow  pile  mixed  with  the 
black  about  the  bases  of  the  antennae  ; occiput  with  considerable  yel- 
low pile,  but  usually  with  more  or  less  black  hair  admixed  ; cheeks 
dark.  Labrum  with  tubercle-like  areas  having  their  hind  (proximal) 
margins  rather  sharply  rounded  and  summits  considerably  concaved, 
the  region  between  them,  and  above  the  shelf-like  projection,  deeply 
excavated;  the  shelf-like  projection  rather  wide  and  prominent.  Malar 
space  distinctly  shorter  than  its  width  at  the  apex,  less  than  one-sixth 
as  long  as  the  eye.  Clypeus  for  the  most  part  very  delicately  punctate 
over  the  disc.  Each  lateral  ocellus  about  one-half  as  far  from  the 
supra-orbital  line  as  from  the  nearest  eye.  Flagellum  of  antenna 
about  one  and  four-fifths  times  as  long  as  the  scape  ; third  antennal 
segment  longer  than  the  fifth,  the  fifth  longer  than  the  fourth. 

Thorax. — Dorsum  clothed  with  yellow  pile  ; mesopleura  covered 
with  yellow  pile  to  the  bases  of  the  legs  ; metapleura  mostly  clothed 
with  yellow  ; sides  of  the  median  segment  sometimes  entirely  dark  and 
sometimes  clothed  with  light  yellow  pile,  but  usually  with  a mixture 
of  dark  and  light  hairs. 

Abdomen. — Dorsum : segment  one  yellow  ; segment  two  covered 
with  yellow  pile,  except  for  black  on  its  apical  margin  ; segment  three 
black,  but  sometimes  with  slight  touches  of  yellow  pile  on  the  extreme 
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side  margins;  segments  four,  five  and  six  entirely  black.  Venter 
black.  Hypopygium  without  a median  carina. 

Wings. — Rather  dark  brown;  the  fore  pair  darkest  in  the  region 
beyond  the  veins. 

Legs. — Coxae  and  trochanters  mostly  dark  ; femora  with  more  or 
less  yellow  pile  on  their  lower  sides ; fore  and  middle  tibiae  and  cor- 
bicular  fringes  dark. 

Worker. — Much  like  the  queen,  but  the  apical  margin  of  the  second 
dorsal  abdominal  segment  often  covered  with  yellow  pile,  and  at  least 
the  basal  middle  brown-ferruginous,  pile  of  this  color  sometimes 
covering  the  entire  segment  ; segments  three  and  four  usually  with 
strong  touches  of  yellow  pile  on  their  extreme  side  margins ; the  sides 
of  the  median  segment  usually  with  pure,  or  nearly  pure,  pale  yellow 
pile ; the  face,  above  the  bases  of  the  antennae,  and  the  occiput  usu- 
ally with  purer  yellow  pile  than  in  the  case  of  the  queen. 

Male.  Head. — Face  and  occiput  mostly  covered  with  whitish  pile  ; 
cheeks  with  some  whitish  pile  connecting  with  that  on  the  occiput. 
Malar  space  about  one-third  as  long  as  wide.  Clypeus  mostly  covered 
up  with  whitish  pile.  Ocelli  in  the  narrowest  part  of  the  vertex,  the 
lateral  ones  separated  by  about  one-half  their  own  diameters  from  the 
margins  of  the  eyes.  Third  and  fifth  antennal  segments  equal  in 
length,  the  fourth  much  shorter  than  either ; flagellum  about  two  and 
three-fourths  times  as  long  as  the  scape. 

Thorax. — Dorsum,  pleura  and  sides  of  the  median  segment  covered 
with  whitish  pile. 

Abdomen. — Dorsum:  segments  one  and  two  whitish  ; the  remaining 
segments  mostly  dark,  but  with  considerable  whitish  pile  on  the  sides. 
Venter  with  mostly  whitish  pile. 

Wings. — Much  lighter  than  those  of  the  females  ; somewhat  stained 
with  brown. 

Legs. — Coxae,  trochanters  and  femora  all  clothed  for  the  most  part 
with  whitish  pile ; fore  tibiae  mostly  dark ; middle  tibiae  mostly  dark 
or  with  considerable  whitish  pile  on  their  hind  sides ; hind  tibiae 
with  outer  faces  mostly  bare,  their  front  fringes  short  and  mostly  dark, 
their  hind  fringes  long  and  dark  or  whitish  ; hind  metatarsi  with  long 
and  more  or  less  whitish  hind  fringes. 

Dimensions. — Length:  queen,  17  mm.  to  2\\  mm.  ; worker,  11  mm. 
to  17  mm.  ; male,  about  13  mm.  Spread  of  wings:  queen,  41  mm. 
to  43  mm.  ; worker,  26  mm.  to  37  mm.  ; male,  about  34  mm.  Width  of 
abdomen  at  second  segment : queen,  about  9|mm.  ; worker,  5|  mm. 
to  8 mm.  ; male,  about  1\  mm. 

This  insect  is  closely  allied  to  separatus}  and  it  is  quite 
possible  that  it  should  be  considered  a subspecies  or  color 
variant  of  that  species. 
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Bombus  (Bombias)  morrisoni  Cress. 

Bombus  morrisoni  Cresson,  Proc.  Acad.  Nat.  Sci.  Phila.,  1878,  p.  183, 
9 9c?. 

“ Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p.  230 
(Catal.). 

“ Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  308. 

“ tnorrisonii  Ant.  Handlirsch,  Ann.  Naturh.  Hofmus.  Wien., 
Ill,  1888,  p.  245,  9 9 cf. 

“ “ Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  535. 

“ morrisoni  Cockerell,  Bull.  Sci.  Lab.  Den.  Univ.,  XI,  1898,  p. 
71. 

Cockerell  and  Porter,  Ann.  and  Magaz.  Nat.  Hist., 
Ser.  7,  IV,  1899,  p.  388. 

“ morrisonii  Fowler,  Rep’t  Cal.  Agr’l  Exp.  Sta.,  1902,  Part  II, 
p.  317. 

“ “ Titus,  Can.  Ent.,  XXXIV,  1902,  pp.  37  and  39, 

9 9(f. 

“ perplexuSy  Titus,  Can.  Ent.,  XXXIV,  1902,  pp.  37  and  39,  c? . 

“ morrisonii  Viereck,  Can.  Ent.,  XXXVI,  April,  1904,  p.  98. 

“ “ Howard,  Insect  Book,  1904,  Plate  III,  fig.  36,  9 . 

“ morrisoni  Cockerell,  Trans.  Amer.  Ent.  Soc.,  XXXII,  Nov., 
1906,  p.  313. 

Cockerell,  Bull.  Amer.  Mus.  Nat.  Hist.,  XXII,  Arti- 
cle XXV,  Dec.  17,  1906,  p.  453,  n.  116. 

Bombias  “ Swenk,  Ent.  News,  XVIII,  July,  1907,  p.  295,  n.  5. 

Bombus  “ Cockerell,  Univ.  Colo.  Studies,  IV,  1907,  p.  258. 

“ morrisonii  Davidson,  Bull.  So.  Cal.  Acad.  Sci.,  X,  1911,  p.  66. 

Types. — Described  from  numerous  specimens  from  Colo- 
rado, now  in  the  collection  of  the  American  Entomological 
Society. 

Pile  shorty  rather  coarse  and  dense.  Dorsum  of  thorax  covered  with 
yellow  pile;  pleura  of  the  females  mostly , and  of  the  males  largely , 
covered  with  black  hair.  Anterior  part  of  dorsum  of  abdomen  yellow 
and  apical  part  black.  Females  with  venter  and  legs  dark.  Wings 
of  queens  very  dark.  A handsome  species. 

Queen.  Head. — Comparatively  wide  for  its  length.  Face  entirely 
dark ; occiput  with  a triangular  patch  of  yellow  pile,  the  hind  part  of 
this  patch  usually  extending  to  the  sides  of  the  head  ; cheeks  dark. 
Labrum  with  tubercle-like  areas  having  their  margins  rounded  and 
summits  somewhat  concaved  ; shelf-like  projection  rather  wide  and 
prominent ; translucent  areas  faintly  visible  to  the  naked  eye.  Malar 
space  shorter  than  its  width  at  the  apex,  between  one  fifth  and  one- 
sixth  as  long  as  the  eye.  Ocelli  placed  distinctly  below  the  supra- 
orbital line.  Flagellum  of  antenna  somewhat  less  than  twice  as  long 
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as  the  scape ; third  antennal  segment  somewhat  shorter  than  the 
fourth  and  fifth  taken  together,  the  fifth  longer  than  the  fourth. 

Thorax. — Dorsum  covered  with  yellow  pile,  this  pile  reaching  down 
onto  the  mesopleura  to  a little  below  the  level  of  the  bases  of  the 
wings  ; the  remaining  portions  of  the  mesopleura  black ; the  meta- 
pleura black,  except  for  an  inconspicuous  tuft  of  yellow  hairs  usually 
present  just  below  the  base  of  each  hind  wing ; sides  of  median  seg- 
ment entirely  dark 

Abdomen. — Dorsum  : segment  one  clothed  with  yellow  pile  ; seg- 
ment two  covered  with  yellow  pile,  but  usually  with  black  pile  on  the 
extreme  side  margins  ; segment  three  with  a large  patch  of  yellow 
pile  nearly  reaching  the  side  margins  at  the  base  of  the  segment,  but 
on  the  apical  margin  reaching  only  about  half-way  to  the  side  margin 
on  each  side,  the  rest  of  the  segment  being  black ; segments  four,  five 
and  six  entirely  black.  Venter  black. 

Wings. — Very  dark  and  with  slight  violaceous  reflections ; the  fore 
pair  darkest  in  the  median,  submedian  and  parts  of  the  second  dis- 
coidal  cell,  and  in  the  anterior  portion  and  about  the  apex  of  the  radial 
cell,  lightest  in  the  region  beyond  the  veins. 

Legs. — Black. 

Worker. — Much  like  the  queen,  but  with  somewhat  lighter  wings,  and 
the  yellow  patch  of  pile  on  the  third  segment  tending  to  cover  more  of 
the  segment ; face  sometimes  with  a very  slight  sprinkling  of  yellow 
hairs  above  the  bases  of  the  antennae. 

Male.  Head. — Face  with  a large  amount  of  yellow  pile  above  and 
below  the  bases  of  the  antennae,  usually  with  a more  or  less  strong 
admixture  of  black  hairs ; occiput  largely  covered  with  yellow  pile  ; 
cheeks  sometimes  entirely  dark,  but  usually  with  a considerable  amount 
of  yellow  pile  connecting  with  the  yellow  on  the  occiput.  Malar  space 
about  one-half  as  long  as  its  width  at  the  apex.  Clypeus  clothed,  but 
not  very  densely,  with  mostly  yellow  pile.  Ocelli  placed  exactly  in  the 
narrowest  part  of  the  vertex,  the  lateral  ones  about  half  their  diameters 
from  the  inner  margins  of  the  eyes.  Flagellum  of  antenna  fully  three 
times  as  long  as  the  scape  ; third  and  fifth  antennal  segments  equal  in 
length,  the  fourth  shorter  than  either. 

Thorax. — Coloration  of  pile  much  as  in  queen,  but  usually  as  much 
as  the  upper  two-fifths  of  the  mesopleura  covered  with  yellow  pile, 
and  often  even  their  lower  portion  with  a slight  sprinkling  of  yellow 
hairs  admixed  with  the  black. 

Abdomen.— Dorsum  : three  basal  segments  entirely  covered  with 
yellow  pile ; segment  four  sometimes  entirely  black  and  sometimes 
with  all  but  the  apical  margin  covered  with  yellow  pile,  but  usually 
mostly  black  with  the  basal  middle  bearing  more  or  less  yellow  pile ; 
segments  five,  six  and  seven  entirely  black.  Venter  mostly  dark,  but 
usually  with  more  or  less  yellow  pile  along  the  middle  line  of  some  of 
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the  segments,  and  sometimes  with  some  yellow  hair  on  the  sides  at 
about  the  middle  of  the  abdomen. 

Genitalia. — Outer  spatha  (fig.  31)  with  anterior  margin  broadly 
and  evenly  incurved  ; the  side  margins  slightly  outcurved  ; the  hind 
margin  strongly  incurved  in  the  middle,  thus  making  the  apex  ap- 
pear more  or  less  bilobed  ; anterior  lateral  projections  more  or  less 
pointed  ; ventral  surface  with  short  scattered  hairs  on  each  side  of 
the  apical  half.  Inner  spatha  (fig.  134)  with  sides  of  anterior  margin 
curved  backward ; the  side  margins  irregularly  incurved  ; the  apical 
portion  slightly  bilobed,  its  hind  margin  being  slightly  emarginate  in 
the  middle ; ventral  surface  of  apical  portion,  on  the  sides  and  along 
the  middle  line,  bearing  long,  dense,  branching  hairs.  Claspers  (figs. 
86  and  89)  with  volsellae  strongly  constricted  in  the  middle,  their  api- 
cal projections  rather  large,  pointed  and  with  serrate  margins  ; outer 
lobes  of  squamae  much  larger  than  the  inner  ones,  the  tips  of  both 
lobes  rounded.  The  heads  of  the  sagittae  quite  broadly  foliaceous  ; 
their  shafts  nearly  straight. 

Wing's. — Very  much  lighter  than  those  of  the  queen  ; without  vio- 
aceous  reflections ; at  most  not  darker  than  light  brown. 

Legs. — Coxae  usually  entirely  dark,  but  sometimes  with  some  yellow 
pile  ; the  fore  trochanters  usually  entirely  dark  and  the  middle  and 
hind  ones  also  sometimes  so,  but  the  middle  and  hind  ones  usually 
with  more  or  less  yellow  pile  on  their  lower  sides ; the  fore  and  middle 
femora  often  with  some  yellow  pile  ; the  hind  femora  always  with  con- 
siderable yellow  hair ; fore  and  middle  tibiae  entirely  black ; hind 
tibiae  with  fringes  black,  the  hind  fringes  being  long  and  the  front 
fringes  rather  short ; hind  fringes  of  posterior  metatarsi  long  and 
mostly  black  ; posterior  metatarsi  from  three  and  one-half  to  four 
times  as  long  as  their  greatest  width. 

Dimensions. — Length  : queen,  17  mm.  to  24  mm.  ; worker,  12  mm. 
to  17  mm.  ; male,  13  mm.  to  21  mm.  Spread  of  wings:  queen,  45 
mm.  to  49  mm.  ; worker,  29  mm.  to  40  mm.  ; male,  33  mm.  to  40  mm. 
Width  of  abdomen  at  second  segment:  queen,  11  mm.  to  12  mm.  ; 
worker,  6 mm.  to  9 mm.  ; male,  7 mm.  to  9 mm. 

Redescribed  from  many  qeeens  (three  of  them  homo- 
types), five  workers  (from  Utah,  Colorado  and  New  Mexico) 
and  six  males. 

Variation. — The  workers  of  this  species  do  not,  as  a rule, 
have,  in  all  respects,  the  same  coloration  as  the  typical 
worker  described  above.  I have  seen  every  gradation  be- 
tween the  typical  worker  and  the  color  variant  described 
below,  which  is  the  form  most  commonly  met  with  in  col- 
lections : 
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Color  Variant. — Worker  like  the  typical  form,  but  with  the  third 
dorsal  abdominal  segment  entirely,  and  very  often  also  the  basal  mid- 
dle of  the  fourth,  covered  with  yellow  pile.  Many  specimens  from 
Arizona,  New  Mexico,  Colorado  and  Utah. 

Habitat. — I have  records  of  this  species  from  Colorado, 
Utah,  Nevada,  California  (Chino,  Los  Angeles,  Mt.  Shasta), 
Arizona  (Flagstaff  and  Southern  Arizona)  and  New  Mexico, 
and  it  probably  ranges  throughout  the  greater  portion  of  the 
Transition  Zone  in  those  states.  That  it  runs  over  into  the 
Upper  Austral  Zone  a little,  is  shown  by  the  following  records 
from  western  Nebraska:  Warbonnet  Canon,  Sioux  County, 
and  Gering  (very  rare)  (Swenk  in  Ent.  News,  July,  1907). 
What  are  its  northern  and  southern  limits  ? Does  it  range 
into  Mexico  ? My  most  northern  record  is  Mt.  Shasta,  Cali- 
fornia, and  my  most  southern  is  “ southern  Arizona.”  It 
seems  to  be  a fairly  common  species  throughout  a consider- 
able portion  of  its  habitat. 

This  species  is  apparently  most  closely  related  to  B.  crot- 
chii , with  which,  however,  it  does  not  seem  to  be  very 
closely  allied. 

The  queens  of  this  species  are  very  striking  in  appearance. 

Bombus  (Bombias)  crotcliii  Cress. 

Bombus  crotchii  Cresson,  Proc.  Acad.  Nat.  Sci.  Phila.,  1878,  p.  184,  9 . 

“ “ Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p.  23 

(Catal.) . 

“ “ Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  307  (Catal.). 

“ nigrocinctus  Provancher,  Addit.  Faun.  Canada.  Hymen.,  1888, 
p.  342,  9 . 

“ crotchii  Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  515. 

“ “ Fowler,  Rep’t  Cal.  Agr’l  Exp.  Sta.,  1902,  Part  II,  p. 

317. 

“ improbus  Howard,  Insect  Book,  1904,  Plate  II,  fig.  13,  c? . 

Types. — Queen  in  the  collection  of  the  American  Entomo- 
logical Society.  The  male  figured  in  Dr.  L.  O.  Howard’s 
“Insect  Book”  as  B.  improbus  was  used,  with  others,  in 
making  the  description  given  below,  and  this  specimen  must 
be  considered  as  the  type  of  this  sex.  The  male  and  the 
worker  cotypes  (here  described  for  the  first  time)  are  all  in 
the  collection  of  the  United  States  National  Museum. 
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Pile  short  and  rather  coarse.  Head  of  females , except  occiput , ana 
thorax  of  same  sex , except  anterior  part  of  dorsum , black;  abdomen 
variable , always  with  second  dorsal  segment  for  the  most  part  covered 

with  yellow  pile.  Wings  of  females  very  dark  and  their  legs  black  ; 
malar  space  rather  short. 

Queen.  Head.— Symmetrical  trapezium-shaped  ; face  and  sides  en- 
tirely black  ; triangular  patch  of  pile  on  occiput  with  apical  (anterior) 
part  black  and  basal  (posterior)  part  pure  yellow,  sometimes  with  a 
slight  admixture  of  black  hairs.  Labrum  with  tubercle-like  areas 
sharply  and  rather  deeply  concaved  at  the  summit,  the  concaved  sur- 
faces rather  smooth,  but  very  sparsely  punctate  ; median  shelf-like  pro- 
jection of  good  width  and  rather  prominent ; translucent  areas  visible 
to  the  naked  eye.  Malar  space  about  as  long  as  its  width  at  the  apex, 
less  than  one-fourth  as  long  as  the  eye.  Clypeus  sparsely  punctate, 
smooth  and  shining.  Ocelli  typical  and  typically  placed  for  Bombias. 
Flagellum  of  antennae  about  twice  as  long  as  the  scape ; third  antennal 
segment  about  equal  to  the  fourth  and  fifth  taken  together,  the  fifth 
longer  than  the  fourth. 

Thorax. — Entirely  black,  except  the  anterior  part  of  dorsum  back 
to  the  tegulae  yellow  ; the  yellow  extending  down  on  the  sides,  in  front 
of  the  tegulae,  to  somewhat  below  the  level  of  the  bases  of  the  wings ; 
disc  naked  and  shining. 

Abdomen.  — Dorsum:  segment  one  black;  segment  two,  except 
basal  middle,  covered  with  yellow  pile ; segments  three  and  four  black  ; 
five  and  six  covered  with  ferruginous  pile  of  varying  shade.  Venter 
entirely  black,  except  apical  segment,  this  often  bearing  a sprinkling 
of  ferruginous  hairs.  Hypopygium  without  median  carina. 

Wings. — Dark  brown,  the  fore  pair  especially  dark.  Fore  wings 
lightest  in  the  region  beyond  the  veins,  darkest  in  the  median  and  sub- 
median cells  and  in  the  anterior  portion  of  the  second  discoidal  and 
about  the  tip  of  the  radial  cell  ; with  very  slight  violaceous  reflections. 

Legs. — Coxae,  trochanters,  femora,  anterior  and  middle  tibiae  and 
corbicular  fringes  all  black  ; posterior  metatarsi  bearing  no  very  long 
hairs. 

Worker. — Much  like  the  queen,  but  the  wings  usually  considerably 
lighter  and  the  triangular  patch  of  pile  on  the  occiput  often  entirely 
yellow ; the  scutellum  sometimes  with  a strong  admixture  of  yellow 
hairs  ; sides  of  first  abdominal  segment  often  with  some  yellow  pile. 

Male.  Head. — Very  broadly  rounded,  trapeziform.  Face  pretty 
well  covered  with  nearly  pure  yellow  pile,  sometimes  with  a few  black 
hairs  intermixed,  this  pile  almost  touching  the  inner  margin  of  the 
eye  on  either  side ; occiput  covered  with  pure  yellow  pile  ; sides  of  head, 
behind  eyes,  bearing  yellow  pile  for  most  part.  Malar  space  about  half 
as  long  as  its  width  at  apex ; clypeus  for  most  part  covered  up  with 
pile  ; ocelli  placed  more  than  one-third  of  the  distance  from  the  supra- 
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orbital  line  toward  the  bases  of  the  antennae,  the  lateral  ones  not  more 
than  half  their  diameter  from  the  inner  margins  of  the  eyes  ; eyes 
greatly  swollen  and  often  peculiarly  pinkish  in  color ; the  vertex 
above  the  ocelli  very  slightly  narrower  than  at  the  ocelli.  Flagellum 
of  antennae  fully  three  times  as  long  as  scape  ; third  and  fifth  an- 
tennal segments  subequal  in  length,  fourth  much  shorter  than  either. 

Thorax. — Anterior  part  of  dorsum  and  the  scutellum  entirely  covered 
with  yellow  pile,  with  a broad,  but  usually  poorly  defined  (there  being 
often  a strong  admixture  of  yellow  hairs  on  the  sides)  black  interalar 
band  between.  Mesopleura  variable,  sometimes  covered  with  yellow 
to  bases  of  legs  and  sometimes  yellow  for  only  a short  distance  below 
the  level  of  the  bases  of  the  wings  as  in  the  females ; metapleura  and 
sides  of  median  segment  all  black. 

Abdomen. — Dorsum  : first  two  segments  covered  with  yellow  pile  ; 
third  segment  sometimes  entirely  black,  sometimes  with  considerable 
yellow  on  the  sides  ; fourth  segment  entirely  black,  partly  black  and 
partly  ferruginous  (of  varying  shade),  or  entirely  ferruginous ; fifth 
segment  variable  in  the  same  way  and  with  the  same  colors  as  the 
fourth  ; sixth  and  seventh  segments  entirely  covered  with  ferruginous 
(of  varying  shade)  pile.  Venter  clothed  with  black  pile,  the  two  api- 
cal segments  sometimes  with  some  light  ferruginous  hair. 

Genitalia. — Outer  spatha  (fig.  117)  very  broad,  about  one-fourth  as 
long,  from  anterior  to  posterior  border  along  the  middle  line,  as  wide, 
between  extreme  side  margins  ; anterior  lateral  projections  rounded  ; 
anterior  border  broadly  and  evenly  incurved  ; posterior  border  broadly 
and  evenly  outcurved  ; posterior  half  of  ventral  surface  covered  with 
scattered  hairs,  somewhat  thicker  and  longer  on  the  sides  than  on 
the  middle.  Inner  spatha  (fig.  130)  with  median  portion  of  anterior 
border  broad  and  thickly  chitinized  and  side  portions  curved  strongly 
backwards ; posterior  part  of  ventral  surface  covered  with  moderately 
long  hairs,  with  a very  small,  somewhat  elongated  median  fenestra  some 
distance  from  the  posterior  border,  encircled  by  an  elongated  tuft  of  hairs. 
Claspers  (figs.  81  and  88)  rather  thick  and  powerful  in  appearance,  but 
somewhat  suddenly  more  slender  toward  the  apex.  Branches  broad 
at  base,  but  narrowing  rapidly  toward  the  apex,  their  apices  narrow 
and  rounded  as  seen  from  dorsal  side.  Volsellae  very  broad  to  about 
the  ends  of  the  branches,  from  there  tapering  rapidly;  apical  projec- 
tions with  outcurved  and  serrate  margins.  Squamae  deeply  and  acutely 
emarginate  on  inner  side,  the  outer  lobe  being  more  than  twice  as 
large  as  the  inner  one  and  rather  acutely  rounded  at  apex ; membrane 
rather  large  and  noticeable.  Heads  of  sagittae  irregularly  sickle- 
shaped, the  base  of  the  sickle  being  very  broad,  the  apex  sharply 
pointed,  and  the  outer  border  more  or  less  serrate  and  forward  bent. 
Uncus  very  broad,  its  strongly  recurved  portion  tapering  rapidly  to  a 
rather  narrow  and  emarginate  apex. 
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Wings. — Somewhat  lighter  as  a rule  than  those  of  workers ; quite 
strongly  stained  with  brown. 

Legs. — Coxae,  trochanters  and  fore  femora  usually  entirely  black, 
sometimes  the  two  former  with  a slight  sprinkling  of  yellow  hairs; 
middle  and  hind  femora  usually  entirely  black,  except  for  a small 
amount  of  yellow  pile  often  present  near  their  apices  on  the  outer  side  ; 
fore  and  middle  tibiae  usually  entirely  black,  but  sometimes  with  a 
little  ferruginous  pile  on  their  hind  sides  near  the  tip  ; fringes  of  hind 
tibiae  usually  black,  but  sometimes  rather  strongly  ferruginous.  Outer 
faces  of  hind  tibiae  convex  and  bare ; fore  fringes  short ; hind  fringes 
only  moderately  long.  Posterior  metatarsi  from  three  and  one-half  to 
four  times  as  long  as  their  greatest  width,  with  hairs  fringing  hind 
borders  long. 

Dimensions.—  Length  : queen,  17  mm.  to  21  mm. ; worker,  11  mm. 
to  16  mm.;  male,  14  mm.  to  20  mm.  Spread  of  wings:  queen,  44 
mm.  to  50  mm.  ; worker,  28  mm.  to  35  mm.  ; male,  36  mm.  to  40 
mm.  Width  of  abdomen  at  second  segment:  queen,  10^  mm.  to  12| 
mm. ; worker,  6|  mm.  to  8 mm.  ; male,  1\  mm.  to  8^  mm. 

Redescribed  from  five  queens  (one  of  them  a homotype), 
two  workers  and  six  males. 

Variations. — The  above  described  queen  and  worker  are 
the  typical  forms  of  this  species,  but  the  abdomen  is  quite 
variable,  and  the  following  variations,  between  which  I have 
seen  every  conceivable  gradation,  seem  distinct  enough  to 
be  worthy  of  description  : 

Color  Variant  1. — Like  the  typical  queen  and  worker,  but  with  all 
the  abdominal  segments  beyond  the  second  entirely  black.  (Three 
queens  and  one  worker.) 

Color  Variant  2. — The  typical  queen  and  worker,  described  above. 

Color  Variant  3. — Like  the  typical  queen  and  worker,  but  with  the 
three  apical  dorsal  abdominal  segments  entirely  covered  with  ferru- 
ginous pile.  (Two  queens  and  five  workers.) 

Color  Variant  4. — Like  Color  Variant  3,  but  with  the  four  apical 
dorsal  segments  covered  with  ferruginous  pile.  (Two  queens.) 

Habitat. — I have  records  of  this  species  from  southern 
California  only,  as  follows  : Tulare  County,  Ventura  County, 
Los  Angeles  County,  San  Bernardino  County,  San  Jose, 
Ontario,  Claremont  and  San  Diego.  This  shows  that  the 
species  is  confined  pretty  closely  to  the  Upper  and  Lower 
Austral  Zones  and  mainly  to  the  latter.  Probably  it  is  to 
be  found  in  some  abundance  in  Lower  California.  Is  it 
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present  in  southern  Nevada,  northern  and  southwestern 
Arizona,  or  western  Mexico  proper  ? While  not  especially 
rare  in  southern  California,  it  does  not  appear  to  be  very 
common  there. 

B.  haueri  Ant.  Handlirsch  is  apparently  the  most  closely 
related  to  this  species  of  all  those  known  to  me,  but  the  two 
can  readily  be  separated  by  the  coloration  of  the  scutellum 
and  first  abdominal  segment.  Next  to  haueri , B.  morrisoni 
Cress,  appears  to  be  the  closest  ally  of  crotchii. 

I have  examined  the  type  specimen  of  Provancher’s  B. 
nigrocinctus.  It  is  in  the  collection  of  the  United  States 
National  Museum. 

Bombus  (Bombias)  rufocinctus  Cress. 

Bombus  rufocinctus  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  106,  n. 
38,  3 d1. 

“ ternarius  Putnam,  Proc.  Essex  Inst.,  IV,  1863,  p.  99  (pars.). 

“ “ Packard,  Proc.  Essex  Inst.,  IV,  1864,  p.  117. 

“ edwardsii  Cresson,  Proc.  Acad.  Nat.  Sci.  Phila.,  1878,  p.  184, 

9 (not  the  3 and  d1). 

“ “ Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p.  231  (Catal.) 

(pars.). 

“ rufocinctus  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p. 
231  (Catal.). 

“ edwardsii  Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  308  (Catal.) 
(pars.). 

“ rufocinctus  Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  308 
(Catal.). 

“ edwardsii  Ant.  Handlirsch,  Ann.  Naturh.  Hofmus.  Wien., 
Ill,  1888,  p.  244. 

“ praticola  Provancher,  Addit.  Faun.  Can.  Hym.,  1888,  p.  341, 
n.  10,  3 (not  the  d1). 

? “ rufocinctus  Provancher,  Addit.  Faun.  Can.  Hym.,  1888,  p.  341, 

n.  12,  9 3 . 

“ edwardsii  Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  518  (pars.) 
(Catal.). 

“ rufocinctus  Dalla  Torre,  Cat.  Hym.,  X,  1896,  545  (Catal.). 

“ iridis  Cockerell  and  Porter,  Ann.  and  Magaz.  Nat.  Hist.,  Ser. 

7,  IV,  1899,  p.  390. 

“ rufocinctus  Cockerell  and  Porter,  Ann.  and  Magaz.  Nat.  Hist., 
Ser.  7,  IV,  1899,  p.  391  (pars.). 

“ prunellce  Cockerell  and  Porter,  Ann.  and  Magaz.  Nat.  Hist., 
Ser.  7,  IV,  1899,  p.  391  (pars.). 
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? Bombus  ternarius  Cockerell,  Entomologist,  XXXII,  June,  1899,  p.  156. 
“ edwardsii  Titus,  Can.  Ent.,  XXXIV,  1902,  pp.  38  and  41,  9 . 

“ rufocinctus  Titus,  Can.  Ent.,  XXXIV,  1902,  pp.  39  and  43, 

9 <?. 

“ iridis  Viereck,  Trans.  Amer.  Ent.  Soc.,  XXIX,  1903,  p.  45. 

“ rufocinctus  V iereck,  Trans.  Amer.  Ent.  Soc.,  XXIX,  1903,  p. 

45. 

“ prunellce  Viereck,  Trans.  Amer.  Ent.  Soc.,  XXIX,  1903,  p.  45. 
“ Vancouver ensis  Viereck,  Can.  Ent.,  XXXVI,  April,  1904,  pp. 

98  and  99. 

“ edwardsii  Viereck,  Can.  Ent.,  XXXVI,  April,  1904,  pp.  98 
and  100. 

“ Vancouver  ensis  Cockerell,  Bull.  So.  Cal.  Acad.  Sci.,  Ill,  June, 

1904,  p.  89. 

“ prunellce  Cockerell,  Bull.  So.  Cal.  Acad.  Sci.,  Ill,  June,  1904, 
p,  89  (pars.). 

“ edwardsii  Kellogg,  American  Insects,  1905,  p.  519. 

“ iridis  phacelice  Cockerell,  Can.  Ent.,  XXXVIII,  May,  1906,  p. 
160. 

“ prunellce  Cockerell,  Trans.  Amer.  Ent.  Soc.,  XXXII,  July, 
1906,  p.  238  (pars.). 

“ rufocinctus  Cockerell,  Trans.  Amer.  Ent.  Soc.,  XXXII,  Nov., 
1906,  p.  313. 

“ prunellce  Cockerell,  Trans.  Amer.  Ent.  Soc.,  XXXII,  Nov., 
1906,  p.  313  (pars.). 

“ iridis  Cockerell,  Trans.  Amer.  Ent.  Soc.,  XXXII,  Nov.,  1906, 
p.  313. 

“ edwardsii  Cockerell,  Trans.  Amer.  Ent.  Soc.  XXXII,  Nov., 
1906,  p.  313. 

“ “ Cockerell,  Bull.  Amer.  Mus.  Nat.  Hist.,  XXII,  Art. 

XXV,  Dec.  17,  1906,  p.  453,  n.  112. 

Bombias  rufocinctus  Swenk,  Ent.  News,  XVIII,  July,  1907,  p.  295, 
n.  6. 

“ edwardsii  Swenk,  Ent.  News,  XVIII,  July,  1907,  p.  295,  n.  7. 
“ rufocinctus  astragali  Cockerell,  The  Entomologist,  XL,  1907, 
p.  97,  9. 

iridis  Cockerell,  The  Entomologist,  XL,  1907,  p. 
97,  9. 

Bombus  rufocinctus  Cockerell,  Univ.  Colo.  Studies,  IV,  1907,  p.  257. 

“ “ var.  phacelice  Cockerell,  ibid.,  p.  257. 

“ “ var.  iridis  Cockerell,  ibid.,  pp.  257  and  258. 

“ “ var.  astragali  Cockerell,  ibid.,  pp.  257  and  258. 

“ “ Fletcher  and  Gibson,  Can.  Ent.  Rec.  (Ann.  Rep’t 

Ent.  Soc.  Ont.),  1908,  p.  111. 
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Bombus  hyperboreus  var . Albertensis  Cockerell,  Can.  Ent.,  XLI,  Jan., 
1909,  p.  36. 

“ rufocinctus phacelics  Cockerell,  Can.  Ent.,  XLII,  1910,  p.  25. 

“ “ astragali  Cockerell,  Can.  Ent.,  XLII,  1910,  p.  25. 

Types. — In  the  collection  of  the  American  Entomological 
Society. 

Pile  short ; malar  space  short ; face  usually  dark  ; occiput  yellow  ; 
legs  of  females  dark  ; wings  not  very  dark  ; color  characters  extremely 
variable — abdomen  ferruginous  and  yellow , black  and  yellow , or  black , 
ferruginous  and  yellow  ; dorsum  of  thorax  mostly  yellow , but  at  least 
the  disc  dark. 

Queen.  Head. — Broadly  rounded  trapeziform  ; face  mostly  black, 
but  with  a sprinkling  of  light  pile  between  and  above  the  bases  of  the 
antennae  (not  very  noticeable,  in  most  cases,  except  with  the  aid  of  a 
lens) ; occiput  yellow,  but  often  with  a more  or  less  strong  admixture 
of  dark  hairs ; sides  of  head  black.  Labrum  with  tubercle-like  areas 
well  separated  and  with  rounded  margins  and  flat  summits ; shelf-like 
projection  rather  small  and  narrow ; translucent  areas  faintly  visible 
to  the  naked  eye.  Malar  space  considerably  shorter  than  its  width  at 
the  apex,  not  more  than  one-sixth  as  long  as  the  eye.  Clypeus  rather 
sparsely  and  delicately  punctate.  Ocelli  not  far  below  the  supra- 
orbital line,  slightly  above  the  narrowest  part  of  the  vertex.  Flagel- 
lum of  antennae  about  one  and  two-thirds  times  as  long  as  scape  ; 
third  antennal  segment  equal  to  the  fourth  and  fifth  taken  together, 
the  fifth  scarcely  longer  than  the  fourth. 

Thorax. — Dorsum  sometimes  with  only  the  disc  black  and  some- 
times with  a black  interalar  band,  the  remainder  being  covered 
with  yellow  pile  ; center  of  disc  naked,  smooth  and  shining.  Meso- 
pleura  usually  covered  for  the  most  part  with  yellow  pile,  often  en- 
tirely so  to  the  bases  of  the  legs,  but  as  often  with  the  very  lowest 
parts  black,  and  occasionally  as  much  as  the  entire  lower  halves  dark. 
Metapleura  and  sides  of  median  segment  sometimes  entirely  dark, 
sometimes  with  mixed  yellow  and  black  pile  and  sometimes  with  yel- 
low pile  only. 

Abdomen. — Dorsum  : segment  one  yellow  ; segment  two  with  basal 
middle  yellow,  the  rest  black  ; segment  three  black  ; segment  four 
with  basal  portion  black  and  apical  portion  covered  with  yellow  pile ; 
segment  five  with  considerable  yellow  pile  on  the  sides,  but  black  in 
the  middle ; segment  six  black.  Venter  mostly  black,  but  often  with 
a considerable  sprinkling  of  light  hairs  on  the  apical  margins  of  some 
of  the  segments,  especially  toward  the  sides.  Epipygium  with  a low, 
rounded,  longitudinal,  median  carina  on  its  apical  portion.  Hypo- 
pygium  tending  to  be  carinate  on  apical  portion. 

Wings. — Not  very  deeply  stained  with  brown ; the  fore  pair  gener- 
ally lighter  across  the  middle  portion. 
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Legs. — Usually  all  dark,  but  the  trochanters  and  bases  of  femora 
often  with  some  light  pile  on  their  lower  sides. 

Worker. — Much  like  the  queen,  but  with  lighter  (subhyaline)  wings; 
a black  interalar  band  usually  present ; mesopleura  usually  entirely 
covered  with  yellow  pile ; metapleura  and  sides  of  median  segment 
usually  with  little  other  than  light  or  yellow  pile ; venter  tending  to 
have  rather  more  light  pile  on  apical  portion  than  in  case  of  queen. 

Male.  Head. — Broadly  rounded  trapeziform.  Face  with  a patch 
of  usually  strongly  yellow  pile  running  from  the  bases  of  the  antennae 
down  over  the  clypeus,  sometimes,  however,  with  a strong  admixture 
of  dark  hairs  ; above  the  bases  of  the  antennae  sometimes  black  and 
sometimes  with  a tuft  of  yellow  hair.  Occiput  yellow  ; sides  of  head 
behind  the  eyes  sometimes  entirely  dark,  but  usually  with  more  or 
less  yellow  pile  connecting  with  the  yellow  on  the  occiput.  Malar 
space  not  more  than  half  as  long  as  its  width  at  apex.  Clypeus  usu- 
ally mostly  covered  up  with  pile.  Eyes  somewhat  swollen  and  bulg- 
ing out  from  sides  of  head.  Ocelli  placed  at  not  more  than  one-fourth 
of  the  distance  from  the  supra-orbital  line  toward  the  bases  of  the  an- 
tennae. Each  lateral  ocellus  separated  from  the  margin  of  the  eye  by 
about  its  own  diameter.  Flagellum  of  antennae  a little  less  than  three 
times  as  long  as  the  scape  ; third  antennal  segment  about  equal  to  the 
fifth,  the  fourth  shorter  than  either. 

Thorax. — Front  part  of  dorsum  and  scutellum  covered  with  yellow 
pile.  A broad  black  interalar  band  usually  present  but  often  partly 
or  entirely  obliterated,  the  whole  dorsum  then  being  yellow.  Meso- 
pleura covered  with  yellow  pile  to  the  bases  of  the  legs.  Metapleura 
and  sides  of  median  segment  with  mostly  yellow  pile,  but  often  with 
some  dark  hair. 

Abdomen. — Dorsum  : segments  one  and  two  covered  with  yellow 
pile  ; segments  three  and  four  covered  with  ferruginous  pile ; seg- 
ments five,  six  and  seven  yellow,  but  often  with  an  admixture  of  black 
or  ferruginous  hairs.  Venter  very  variable,  sometimes  mostly  black 
and  sometimes  with  mostly  light  pile,  but  always  with  the  apical  mar- 
gins of  the  segments  fringed  mere  or  less  with  light  hairs. 

Genitalia. — Outer  spatha  (fig.  122)  short  and  broad  ; the  anterior 
margin  deeply  incurved  ; anterior  lateral  projections  rounded  at  their 
ends ; side  margins  nearly  straight ; posterior  margin  broadly,  but  not 
deeply,  incurved  in  the  middle  ; apical  portion  of  ventral  surface 
scattered  over  with  hairs,  these  being  longest  on  the  sides.  Inner 
spatha  (fig.  55)  with  anterior  margin,  except  median  projection, 
straight ; the  lateral  margins  converging  sharply  toward  each  other  ; 
apex  narrow  and  rounded  and  bearing  rather  dense  hair  on  its  ventral 
surface  ; a single  median  fenestra  of  varying  shape  usually  present. 
Claspers  (figs.  79  and  84)  with  branches  rather  narrow  toward  the 
tip  and  rounded  at  the  end  as  viewed  from  dorsal  side  ; volsellae  of  nearly 
even  width  throughout,  but  narrowing  near  their  ends  to  pointed  tips 
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and  extending  far  beyond  the  tips  of  the  squamae  ; squamae  with  the 
two  lobes  pointed  and  nearly  equal.  Sagittae  with  shafts  bent  outward 
somewhat  in  the  middle  and  heads  very  irregularly  sickle-shaped,  the 
tips  appearing  narrow  and  pointed.  Uncus  very  broad  at  base  and 
tapering  somewhat  rapidly  to  its  rounded  tip. 

Wings. — About  like  those  of  the  workers. 

Legs. — Coxae  sometimes  entirely  black,  but  usually  with  some  yellow 
hair  ; trochanters  with  more  or  less  yellow  pile  on  their  lower  sides  ; 
femora  with  considerable  yellow  hair ; fore  and  middle  tibiae  black  ; 
posterior  tibiae  with  outer  faces  convex,  naked  and  shining,  with  front 
fringes  short  and  black  and  hind  fringes  long  and  sometimes  entirely 
black,  but  often  more  or  less  strongly  ferruginous.  Posterior  meta- 
tarsi about  two  and  one-half  times  as  long  as  their  greatest  width  ; 
with  moderately  long  hind  fringes,  sometimes  black  and  sometimes 
more  or  less  ferruginous  ; their  outer  faces  concave  and  rather  sparsely 
pubescent. 

Dimensions. — Length  : queen,  14  mm.  to  16  mm.  ; worker,  8 mm. 
to  13  mm.  ; male,  10  mm.  to  15  mm.  Spread  of  wings:  queen,  31 
mm.  to  36  mm.  ; worker,  18  mm.  to  31  mm.  ; male,  22  mm.  to  31  mm. 
Width  of  abdomen  at  second  segment:  queen,  8 mm.  to  8j  mm.; 
worker,  4 mm.  to  7 mm.  ; male,  mm.  to  7 mm. 

Redescribed  from  fifteen  queens  (one  of  them  a homo- 
type of  the  edwardsii  9 of  Cresson),  ten  workers  and  seven 
males. 

Variations. — This  species  is  the  most  variable  in  colora- 
tion of  any  in  the  Western  Hemispere.  I here  describe  such 
forms  as  seem  marked  distinctly  enough  to  deserve  descrip- 
tion. Between  these  various  forms  (which  I have  chosen  to 
call  Color  Variants),  I have  seen  almost  every  conceivable 
gradation  both  in  the  males  and  in  the  females.  I have  also 
examined  the  genitalia  of  the  variously  colored  males  and 
find  them  to  agree  perfectly  in  every  case. 

Color  Variant  1 (var.  albertensis  Ckll.). — Queen  and  worker  like  the 
typical  form,  but  with  abdomen  entirely  black  except  for  the  first  and 
basal  middle  of  the  second  dorsal  segments  which  are  yellow.  Three 
queens  and  two  workers  from  Montana  (Bozeman  and  Gallatin  County 
— elevation  about  5000  feet),  one  queen  from  Alberta  (Calgary)  and 
one  worker  from  the  old  territory  of  Assiniboia  (Regina). 

Color  Variant  2. — The  typical  form  of  queen  and  worker  described 
above.  Many  specimens  from  Montana,  Colorado  and  New  Mexico. 

Color  Variant  3 . — Queen  and  worker  like  the  typical  form,  but  with 
the  apical  portion  of  the  third  dorsal  abdominal  segment  more  or  less 
ferruginous  and  the  fourth  dorsal  segment  entirely  yellow.  Several 
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specimens,  one  of  them  a cotype  of  iridis  Ckll.,  from  Montana  and 
New  Mexico. 

Color  Variant  4. — Queen  and  worker  like  Color  Variant  3,  but  with 
the  second  dorsal  abdominal  segment,  except  the  yellow  basal  middle, 
and  the  third  dorsal  segment  entirely  covered  with  ferruginous  pile. 
Many  specimens  from  Montana,  Colorado  and  New  Mexico. 

Color  Variant  5. — Queen  like  that  of  Color  Variant  4,  but  with  the 
first  dorsal  abdominal  segment  and  the  basal  middle  of  the  second 
also  entirely  ferruginous,  thus  making  the  three  basal  dorsal  abdominal 
segments  entirely  ferruginous.  Two  specimens  from  Montana. 

Color  Variant  6. — (Most  of  the  workers  of  Putnam’s  “ Bridport, 
Vermont,”  nest  and  many  queens  and  workers  from  Ottawa,  Wiscon- 
sin and  Montana).  Queen  and  worker  like  those  of  Color  Variant  4, 
but  with  the  fourth  dorsal  abdominal  segment  entirely  ferruginous, 
and  the  fifth  entirely  black  or  with  touches  of  ferruginous  on  the  sides. 
(Some  of  the  workers  of  the  Bridport  nest  have  the  fifth  segment  with 
more  or  less  yellow  pile,  and  the  queen  has  the  apical  part  of  the  fourth 
segment  with  some  yellow  pile) . 

Color  Variant  7. — ( B . prunellce  Ckll.).  Queen  and  worker  like  the 
typical  form,  but  with  face  bearing  a more  or  less  noticeable  amount 
of  yellow  pile,  pleura  yellow  to  bases  of  legs,  second  dorsal  abdominal 
segment  entirely  covered  with  yellow,  fifth  segment  entirely  yellow 
and  hind  trochanters  and  femora  bearing  considerable  yellow  pile. 
Many  specimens,  from  Colorado  and  New  Mexico. 

Male  Color  Variant  1. — Like  the  typical  form  described  above,  but 
with  the  fourth  dorsal  abdominal  segment  yellow  instead  of  ferrugin- 
ous. Many  specimens,  from  Montana,  Ottawa  and  New  Mexico. 

Male  Color  Variant  2. — Like  the  typical  form,  but  with  the  seventh 
dorsal  abdominal  segment  entirely  clothed  with  ferruginous  pile. 
Several  specimens  from  Montana. 

Male  Color  Variant  3. — The  typical  form  described  above.  Several 
specimens  from  Montana  and  Kansas. 

Male  Color  Variant  4. — Like  the  typical  form,  but  with  all  the  dorsal 
abdominal  segments  after  the  first  two  entirely  covered  with  ferrugin- 
ous pile.  Many  specimens,  from  Ottawa,  Montana  and  Colorado. 

Male  Color  Variant  5. — Like  the  typical  form,  but  with  the  dorsum 
of  the  abdomen  mostly  yellow,  sometimes  with  slight  touches  of  black 
or  ferruginous  on  the  apical  half.  Many  specimens,  from  Arizona, 
Washington,  Montana  and  New  York. 

Male  Color  Variant  6.—  Like  the  typical  form,  but  with  all  the  dorsal 
abdominal  segments  after  the  first  two  entirely  black.  A few  speci- 
mens from  Montana  and  New  York. 

Male  Color  Variant  7. — Like  the  typical  form,  but  with  the  fourth 
dorsal  abdominal  segment  yellow,  and  the  fifth,  sixth  and  seventh 
light  ferruginous.  A single  specimen  from  Fort  MacLeod,  British 
Columbia. 
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Male  Color  Variant  8. — Like  Male  Color  Variant  1,  but  with  the  third 
dorsal  abdominal  segment  black  instead  of  ferruginous,  and  the  pile 
on  the  apical  dorsal  segments  more  whitish.  A few  specimens,  from 
Arizona,  California  and  Montana. 

Male  Color  Variant  9. — Like  Male  Color  Variant  8,  but  with  the 
fourth  and  seventh  dorsal  abdominal  segments  black.  A few  speci- 
mens from  Montana. 

Habitat . — I have  records  of  this  species  from  different 
parts  of  the  United  States  as  follows  : Washington,  Oregon, 
California,  Nevada,  Arizona,  Utah,  Montana,  Wyoming, 
Colorado,  New  Mexico,  Kansas,  Nebraska,  South  Dakota, 
Minnesota  (one  d collected  at  St.  Paul),  Wisconsin,  Michi- 
gan, New  York,  Vermont  (Bridport)  and  a doubtful  one 
from  Tennessee.  I also  have  the  following  records  from 
Canada : Quebec,  Ontario,  Manitoba,  the  old  territory  of 
Saskatchewan  (Radisson),  Alberta  (Calgary),  the  old  terri- 
tory of  Assiniboia  (Regina)  and  British  Columbia.  My 
most  southern  records  are  Mescalero,  New  Mexico  and  south- 
ern Arizona.  What  are  its  northern  limits,  also  its  southern 
limits  in  the  East  and  in  the  West  ? It  is  a rare  species  in 
the  eastern  part  of  its  range,  and  appears  to  reach  its  maxi- 
mum abundance  in  the  Rocky  Mountain  region  of  the  north- 
western United  States,  where  it  is  common.  It  may  range 
down  the  Appalachian  Mountain  system,  but  this  is  exceed- 
ingly doubtful,  as  I have  only  the  single  Tennessee  record 
south  of  New  York.  Does  it  range  through  northern  New 
England  and  New  Brunswick  ? It  belongs  mainly  to  the 
Canadian  and  Transition  Zones,  but  runs  over  somewhat 
into  the  Upper  Austral. 

Nests. — One  of  the  nests  taken  at  Bridport,  Vt.,  by  F.  W. 
Putnam  and  considered  by  him  and  by  Dr.  Packard  as  that 
of  B.  ternarius  was  really  a nest  of  this  species.  It  con- 
tained one  queen  and  twenty-four  workers,  instead  of  twenty- 
three  specimens  as  stated  by  Dr.  Packard.  These  specimens 
have  been  all  kept  together  in  the  collection  of  the  Museum 
of  Comparative  Zoology  at  Cambridge.  This  is  apparently 
the  nest,  with  three  specimens  lacking,  which  Putnam  (cf. 
Proc.  Essex  Inst.,  IV,  p.  99)  refers  to  as  having  been  found 
“under  the  clapboards  of  a house,”  as  the  true  ternarius  Say 
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nest,  taken  by  him  and  in  the  same  collection,  contains  only 
a few  specimens.  There  is  a specimen  from  Ottawa  before 
me,  however,  which  was  taken  eight  inches  under  ground, 
and  this  leads  me  to  believe  that  the  species,  sometimes  at 
least,  makes  nests  under  ground. 

That  the  females  and  males  above  described  should  go 
together,  I have  the  following  proofs  : 

1.  Similarity  of  appearance. — These  females  and  males  resemble 
each  other  quite  strongly,  much  more  so  than  they  either  resemble 
other  males  or  females  respectively. 

2.  Corresponding  variation. — These  females  and  males  both  run 
through  a wide  range  of  color  variation,  and  the  range  of  variation  of 
the  males  is,  in  general,  very  similar  to  that  of  the  females. 

3.  Coordination  of  structure. — The  location  of  the  ocelli  of  the  fe- 
males and  the  location  of  the  ocelli  and  form  of  the  eyes  of  the  males 
are  all  transitional  Bombias  in  character. 

4.  Concordance  of  habitat. — The  females  and  males  both  have  the 
same  range  of  habitat,  and  they  are  taken  in  corresponding  numbers 
in  different  parts  of  that  range. 

Prof.  Cockerell  has  kindly  loaned  me  a cotype  of  iridis , 
and  it  is  a form  of  rufocinctus  beyond  doubt.  Prof.  Cock- 
erell’s description  of  B.  prunellce  was  based  upon  specimens 
of  two  distinct  and  not  at  all  closely  allied  species.  Some 
of  the  cotypes  evidently  belong  to  a valid  new  form  of  the 
Pratorum  group,  and  I am,  in  this  paper,  calling  this  form  B. 
cockerelli.  The  specimen  of  prunellce  in  the  United  States 
National  Museum,  marked  distinctly  as  the  type  and  further 
labelled  “ White  Mts.,  N.  Mex.,  Rio  Ruidoso,  about  7600  ft. 
alt.,”  together  with  some  of  the  cotypes  deposited  in  the 
collection  of  the  American  Entomological  Society,  represent, 
beyond  a doubt,  a subspecies  of  rufocinctus , as  above  noted. 
As  the  name  of  a species  must  go  with  the  type  specimen, 
where  such  is  indicated,  I have  placed  prunellce  in  the  syno- 
nomy  of  rufocinctus. 

With  the  exception  of  mexicensis  and  of  henshawi,  rufocinc- 
tus seems  to  have  no  very  close  allies  in  North  America; 
on  the  basis  of  the  structure  of  the  genitalia,  B.  crotcliii  seems 
to  come  next  nearest. 

The  yellow  pile  of  this  species  varies  considerably  in 
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shade.  In  some  specimens  it  is  very  pale  straw  yellow, 
while  in  others  it  is  light  golden.  The  ferruginous  pile  also 
varies  greatly  in  shade,  in  many  specimens  being  quite  pale 
while  in  some  it  is  almost  wine  color. 

Bombas  (Bombias)  kenshawi  new  species. 

Types. — Described  from  two  queens  (cotvpes)  from  San 
Francisco  and  Palo  Alto,  California,  one  of  which  is  deposited 
in  the  collection  of  the  Museum  of  Comparative  Zoology  at 
Cambridge  and*  the  other  in  the  collection  of  Leland  Stan- 
ford Jr.  University. 

Pile  of  medium  length  and  texture.  Face  dark  ; occiput  with  yellow 
pile  ; dorsum  of  thorax  entirely  covered  with  yellow  pile , except  for  a 
black  band  between  the  bases  of  the  wings  ; pleura  mostly  dork;  abdo- 
men dark , except  for  the  fourth  and  fifth  dorsal  segments  bearing  yellow 
pile ; legs  dark;  wings  not  very  deeply  stained  with  brown.  Malar 
space  short. 

Queen.  Head. — Face  entirely  dark  ; occiput  with  a triangular  patch 
of  yellow  pile  ; cheeks  dark.  Labrum  with  tubercle-like  areas  having 
their  margins  rounded  and  summits  flat  or  slightly  concave  ; shelf-like 
projection  wide  and  prominent.  Malar  space  distinctly  shorter  than 
its  width  at  apex,  about  one-sixth  as  long  as  the  eye.  Clypeus  rather 
sparsely  and  delicately  punctate  over  the  disc.  Ocelli  not  much  below 
the  supra-orbital  line.  Flagellum  of  antenna  about  one  and  two-thirds 
times  as  long  as  the  scape  ; third  antennal  segment  much  longer  than 
the  fifth,  almost  equal  to  the  fourth  and  fifth  taken  together,  the  fifth 
somewhat  longer  than  the  fourth. 

Thorax. — Dorsum,  except  for  a well  defined  black  interalar  band, 
entirely  covered  with  light  yellow  pile ; the  yellow  on  the  anterior 
part  extending  down  onto  the  sides  to  somewhat  below  the  level  of  the 
bases  of  the  wings.  The  center  of  the  disc  bare  and  smooth.  The 
mesopleura  mostly,  and  the  metapleura  and  sides  of  the  median  seg- 
ment entirely,  dark. 

Abdomen. — Dorsum  : first  three  segments  entirely  covered  with  black 
pile ; fourth  segment  covered  with  yellow  pile  ; fifth  segment  mostly 
covered  with  yellow  pile,  but  with  a small  amount  of  black  hair  in  the 
middle;  sixth  segment  dark.  Venter  dark.  Hypopygium  with  a me- 
dian carina  on  its  apical  portion. 

Wings. — Not  very  deeply  stained  with  brown  ; the  fore  pair  lightest 
in  the  region  beyond  the  veins. 

Legs. — Coxae,  trochanters,  femora  and  tibiae,  including  corbicular 
fringes,  dark. 

Dimensions . — Length,  15  mm.  ; spread  of  wings,  35  mm.  ; width  of 
abdomen  at  second  segment,  about  8j  mm. 
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This  species  is  very  closely  allied  to  B.  rufocinctus  Cress., 
and  it  is  possible  that  extensive  collecting  will  show  that  it 
should  be  considered  either  a subspecies  or  a color  variant 
of  that  species. 

I take  pleasure  in  naming  this  species  for  Mr.  Samuel 
Henshaw,  Curator  of  the  Museum  of  Comparative  Zoology, 
who  loaned  me  one  of  the  specimens. 

Genus  PSITHYRUS  Lepeletier. 

Apis  (ex  parte)  Fabricius,  Ent.  Syst.,  II,  1793,  p.  317,  and  other  old 
authors. 

Apis  * * e,  2,  Kirby,  Monog.  Ap.  Angl.,  I,  1802,  p.  209. 

Bombus  (ex  parte)  Fabricius,  Syst.  Piez.,  1804,  p.  342,  and  other  old 
authors. 

Bremus  (ex  parte)  Panzer,  Faun.  Insect.  German.,  VIII,  1805. 
Uneigentliche  Hummeln  Illiger,  Magaz.  fur  Insektenk.,  V,  1806,  p. 
173. 

Bremus  (ex  parte)  Jurine,  Nouv.  Meth.  Class.  Hymen.,  1807,  p.  257. 
Bombus , Divisio  secunda,  Dahlb.  Bomb.  Scand.,  1832,  p.  30. 

Psithyrus  Lepeletier,  Ann.  Soc.  Ent.  France,  I,  1832,  p.  372. 

Apathus  Newman,  Ent.  Magaz.,  II,  1834,  p.  404,  nota. 

Psithyrus  Lepeletier,  Hist.  Nat.  Insect,  I,  1836,  pp.  33  and  458. 

“ Westwood,  Int.  Mod.  Class.  Insect.,  II,  1840,  p.  280. 

“ Lepeletier,  Hist.  Nat.  Insect.,  II,  1841,  p.  424. 

Apathus  Smith,  Cat.  Bees  of  Great  Britain,  1855,  p.  234. 

Bombus  (ex  parte)  Greene,  Ann.  Lyc.  Nat.  Hist.  N.  Y.,  VII,  1860,  p. 
169. 

Apathus  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  110. 

“ Packard,  Proc.  Essex  Instit.,  IV,  1864,  p.  118. 

“ Thomson,  Opusc.  Ent.,  I,  1869,  pp.  7 and  12. 

Psithyrus  Schmiedeknecht,  Apidse  Europaese,  I,  1882-84,  pp.  385  to 
391. 

Apathus  Provancher,  Faun.  Ent.  Can.,  II,  1883,  pp.  728  and  736. 
Psithyrus  Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  565. 

“ Sharp,  Insects,  II,  1899,  p.  59. 

“ Ashmead,  Trans.  Amer.  Ent.  Soc.,  XXVI,  1899,  p.  58. 

“ Robertson,  Trans.  Amer.  Ent.  Soc.,  XXIX,  1903,  p.  176. 

“ Schmiedeknecht,  Hym.  Mitteleurop.,  1907,  p.  24. 

Type  of  genus. — Psithyrus  rupestris  ( F. ) , the  first  species 
placed  under  the  genus  by  Lepeletier. 

Common  names. — The  bees  of  this  genus  are,  in  common 
with  those  of  Bombus , popularly  known  as  “Humble-bees” 
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or  “ Bumble-bees,”  for  only  entomologists  recognize  the  dif- 
ferences between  the  two  genera.  In  entomological  litera- 
ture, the  species  of  Psithyrus  have  been  called  “Guest  Bees,” 
“ Inquiline  Bees”  and  “Guest  Bumble-bees.”  They  have 
been  given  these  names  because  of  the  fact  that  the  pub- 
lished observations,  concerning  their  life  history  and  habits, 
indicate  that  they  are  habitually  inquilinous  in  the  nests  of 
species  of  Bombus . Many  of  the  European  records  concern- 
ing this  are  evidently  valid,  but  there  is  not  yet  a single  true 
New  World  account  of  a Psithyrus  having  been  found  in  a 
Bombus  nest.  As  there  are  other  bees  which  are  inquilinous 
in  the  nests  of  solitary  bees,  the  terms  “Guest  Bees”  and 
“ Inquiline  Bees  ” cannot  be  distinctive  names  for  Psithyrus 
species.  The  name  “ Guest  Bumble-bees  ” is  distinctive 
and  appropriate  as  these  insects  have  undoubtedly  descended 
with  Bombus  from  a common  ancestral  stock. 

Degeneracy . — Most  of  the  structural  characters,  in  which 
Psithyrus  differs  from  Bombus , appear  to  show  a more  or 
less  marked  degeneration.  Among  these  marks  of  degen- 
eracy, the  following  may  be  particularly  mentioned  : 

1.  The  absence  of  corbiculae,  which  is  correlated  with  their  having 
given  up  the  habit  of  gathering  pollen. 

2.  The  absence  of  the  “ pollen  mills,”  which  is  also  apparently  cor- 
related with  their  loss  of  the  pollen  collecting  habit.  These  structures 
and  the  corbiculae  are  present  in  Apis  as  well  as  in  Bombus , and  are 
very  much  alike  in  those  two  genera. 

3.  The  comparatively  small  eyes,  apparently  correlated  with  their 
habit  of  spending  so  much  of  their  time  in  loafing  in  the  darkness  of 
the  nests  of  their  hosts  instead  of  flying  actively  abroad. 

4.  The  general  form  and  the  untoothed  condition  of  the  mandibles 
of  the  females  are  probably  primitive  and  they  may  be  degenerate  also. 
They  are  much  like  those  of  the  honey-bee,  but  the  honey-bee  does 
not  build  a nest  of  grass  or  similar  coarse  materal,  and  so  does  not 
need  mandibles  so  well  developed  for  tearing  and  cutting. 

5.  The  narrower  hind  metatarsi.  They  are  very  broad  in  Apis  as 
well  as  in  Bombus. 

6.  The  membraneous  volsellae  of  the  male  genitalia,  with  apical 
projections  absent,  apparently  correlated  with  a somewhat  different 
method  of  copulation.  The  lateral  elevations  on  the  female  hypopy- 
gium  perhaps  have  some  significance  in  this  connection. 
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Distinctive  Characters  of  the  Genus . 

Female  with  mandibles  entire  or  with  a single  notch,  the 
lower  side  of  their  apical  margin  protruding  much  more 
strongly  than  in  Bombus  (figs.  46  and  49);  labrum  triangular 
in  outline  (fig.  103);  abdomen,  over  a large  part  of  the  dor- 
sal surface,  rather  scantily  clothed  with  pile,  giving  it  a shiny 
appearance ; tip  of  abdomen  usually  bent  noticeably  down- 
ward and  forward ; apical  segment  of  venter  with  prominent 
lateral  elevations  (fig.  H);  posterior  tibiae  with  outer  sur- 
face convex  and  well  covered  with  hair  (never  anything 
more  than  a trace  of  corbicula  present)  (fig.  A);  inner  side 
of  end  of  posterior  tibia  without  a row  of  stout  spines  (fig. 
48);  posterior  metatarsi  without  a prominent  projection  at 
the  base  on  the  posterior  side  (fig.  I),  and  drawn  out  into 
a somewhat  more  prominent  projection  at  the  apex,  behind 
the  insertion  of  the  second  tarsal  segment,  than  in  Bombus . 

Male  with  volsellae  and  squamae  of  genitalia  membrane- 
ous, the  volsellae  long,  extending  far  beyond  the  tips  of  the 
squamae,  and  without  apical  projections ; anterior  margin 
of  labrum  outcurved  (fig.  57);  hind  metatarsi  with  at  least 
moderately  long  hind  fringes,  their  outer  faces  somewhat 
concaved  and  usually  strongly  and  rather  evenly  pubescent ; 
outer  faces  of  hind  tibiae  convex  and  hairy,  the  fore  and  hind 
fringes  always  of  good  length. 

This  genus,  as  represented  in  the  New  World,  is  divided 
into  the  three  following  distinct  and  separate  groups  : Labo- 
riosus , Ashtoni  and  Fernaldce.  These  groups  are  all  newly 
established  in  this  paper,  and  each  one  bears  the  name  of  its 
typical  species. 

Tables  of  the  North  American  Species  of  the 
Genus  Psithyrus 
FEMALES. 

1.  Occiput  black,  with  little  or  no  light  or  yellow  pile 2. 

Occiput  bearing  a considerable  amount  of  light  or  yellow  pile...  3. 

2.  Pleura  bearing  light  or  yellow  pile  to  bases  of  legs....latitarsus. 

Lower  portion  of  pleura  covered  with  dark  brown  or  black  pile. 

ashtoni. 
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3.  Pleura  with  lower  portion  dark  brown  or  black 4. 

Pleura  bearing  light  or  yellow  pile  to,  or  very  nearly  to,  bases  of 

legs 6. 

4.  Scutellum  with  a large  amount  of  yellow  pile 5. 

Scutellum  black crawfordi. 

5.  Abdomen  with  some  dorsal  segments  bearing  considerable  yellow 

pile  on  the  sides 10. 

Abdomen  with  no  segment  bearing  yellow  pile variabilis. 

6.  Area  between  ocelli  and  bases  of  antennae  with  a considerable 

amount  of  yellow  pile 7. 

This  area  with  little  or  no  yellow  pile 8. 

7.  Abdomen  entirely  black intrudens. 

Abdomen  with  considerable  yellow  pile  on  some  segments. 

insularis. 

8.  Fourth  dorsal  abdominal  segment  with  much  yellow  pile 9. 

Fourth  segment  with  little  or  no  yellow  pile laboriosus. 

9.  Apical  abdominal  segment  very  pointed  and  very  strongly  re- 

curved ; the  tip  of  the  hypopygium  extending  considerably 
beyond  the  tip  of  the  epipygium  ; the  fifth  dorsal  abdominal 
segment  often  with  considerable  ferruginous  pile  on  the  sides. 

fernaldae. 

Apical  abdominal  segment  moderately  pointed  and  moderately 
recurved  ; the  tip  of  the  hypopygium  extending  but  little 
beyond  the  tip  of  the  epipygium  ; the  fifth  dorsal  segment 

never  with  ferruginous  pile insularis. 

10.  Apical  abdominal  segment  extremely  pointed  and  verystrongy  re- 
curved ; the  tip  of  the  hypopygium  extending  considerably 
beyond  the  tip  of  the  epipygium  ; the  fifth  dorsal  abdominal 
segment  often  with  considerable  ferruginous  pile  on  the  sides. 

fernaldae. 

Apical  segment  moderately  pointed  and  moderately  recurved  ; the 
tip  of  the  hypopygium  extending  but  little  beyond  the  tip 
of  the  epipygium  ; the  fifth  dorsal  segment  never  with  ferru- 
ginous pile bicolor. 


MALES. 

1.  Anal  segment  of  abdomen  with  a large  amount  of  ferruginous  pile 


on  dorsum tricolor. 

Anal  dorsal  segment  black  or  yellow 2. 

2.  Pleura  covered  with  yellow  pile  to  the  bases  of  the  legs 3. 


Lower  portion  of  pleura  covered  with  dark  brown  or  black  pile..  4. 
3.  Fourth  dorsal  abdominal  segment  covered  with  entirely  black  pile. 

laboriosus. 

Fourth  dorsal  segment  either  on  the  sides  or  entirely  covered  with 
yellow  pile 5. 
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4.  First  dorsal  abdominal  segment  mostly  covered  with  yellow  pile. 

aslitoni. 

First  segment  entirely  dark 6. 

5.  Third  and  fifth  antennal  segments  subequal  in  length  ...suekleyi. 

Fifth  antennal  segment  nearly  equalling  the  length  of  the  third  and 

fourth  together consultus. 

6.  Scutellum  entirely  dark crawfordi. 

Scutellum  with  much  yellow  pile variabilis. 


THE  LABORIOSUS  GROUP. 

Characters  of  the  Group. 

Female . — Occiput  with  a triangular  patch  of  yellow  pile. 
Malar  space  medium.  Hind  metatarsi  about  three  times  as 
long  as  their  greatest  width.  Lateral  elevations  of  hypopy- 
gium  moderate,  their  anterior  portions  being  more  or  less 
rounded  and  higher  than  their  ridge-like  posterior  portions. 

Male. — Flagellum  of  antenna  distinctly  more  than  three 
times  as  long  as  the  scape  ; the  fifth  antennal  segment  dis- 
tinctly longer  than  the  third.  Clasper  of  genitalia  (figs.  93, 
94  and  97)  with  squama  strongly  and  broadly  bilobed,  both 
lobes  being  somewhat  pointed  toward  their  tips.  Shaft  of 
sagitta  with  a prominent  tooth-like  projection  on  its  ventral 
side,  somewhat  beyond  the  middle. 

Psitliyrus  laboriosus  F. 

? Apis  alata  Fabricius,  Suppl.  Entom.  Syst.,  1798,  p.  274,  no.  43-44. 
Bombus  laboriosus  Fabr.  Syst.  Piez.,  1804,  p.  352,  n.  51. 

? Bombus  elatus  Fabricius,  Syst.  Piez.,  1804,  p.  352, n . 49. 

? “ “ Illiger,  Magaz.  f.  Insektenk.,  V,  1806,  p.  171,  no.  41. 

? “ “ Illiger,  Magaz.  f.  Insektenk.,  V,  1806,  p.  174,  n.  62. 

Apathus  citrinus  Smith,  Catal.  Hymen.  Brit.  Mus.,  II,  1854,  p.  385,  n. 
7,  d\ 

“ laboriosus  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  Ill,  n. 

1,  9- 

“ contiguus  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  112,  n. 
4,  cJ*. 

“ citrinus  Cresson,  Proc.  Ent,  Soc.  Phila.,  II,  1863,  p.  112,  n. 
5,  <?. 

“ “ Walsh,  Proc.  Ent.  Soc.  Phila.,  Ill,  1864,  p.  247,  cf. 

“ laboriosus  Walsh,  Proc.  Ent.  Soc.  Phila.,  Ill,  1864,  p.  247,  9 . 

“ citrinus  Packard,  Proc.  Essex  Instit.,  IV,  1864,  p.  119,  cf. 

“ contiguus  Packard,  Proc.  Essex  Instit.,  IV,  1864,  p.  129,  cf . 
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Apathus  “ Cresson,  Trans.  Amer.  Ent.  Soc.,  IV,  1872,  p. 
284. 

“ laboriosus  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p.  230 
(Catal.). 

“ citrinus  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p.  230 
(Catal.). 

“ var.  contiguus  Cresson,  Trans.  Amer.  Ent.  Soc., 
VII,  1879,  p.  230  (Catal.). 

“ laboriosus  Provancher,  Natnral.  Canad.,  XIII,  1882,  p.  268,  n. 
1, 

“ citrinus  Provancher,  Natnral.  Canad.,  XIII,  1882,  p.  269,  n.  4, 
d*. 

“ laboriosus  Provancher,  Fann.  Ent.  Can.  Hym.,  1883,  p.  736, 
n.  1,  9 . 

“ citrinus  Provancher,  Fann.  Ent.  Can.  Hym.,  1883,  p.  737,  n. 
4,  d\ 

“ Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  307 
(Catal.). 

“ var.  contiguus  Cresson,  Syn.  Hym.  No.  Amer.,  1887, 
p.  307  (Catal.). 

“ laboriosus  Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  307 
(Catal.). 

" “ Provancher,  Addit.  Fann.  Canad.  Hymen.,  1S88, 

p.  342  , 9,  and  343,  & . 

'*  citrinus  Provancher,  Addit.  Fann.  Canad.  Hymen.,  1888,  p. 
342,  <?. 

Psithyrus  citrinus  Ant.  Handlirsch,  Ann.  Natnrh.  Hofmus.  Wien.,  HI, 
1888,  p.  248;  T.  10,  F.  16. 

“ “ Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  568  (Catal.). 

“ var.  contiguus  Dalla  Tone,  Cat.  Hym.,  X,  1896,  p. 
568. 

“ laboriosus  Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  569  (Catal.). 

“ “ Robertson,  Trans.  Amer.  Ent.  Soc.,  XXIX,  1903, 

p.  178,  c?  and  9 . 

“ “ Howard,  Insect  Book,  1904,  Plate  H,  fig.  22,  9 . 

“ citrinus  Howard,  Insect  Book,  1904,  Plate  II,  fig.  23,  d*. 

“ laboriosus  Lovell,  Ent.  News,  XVIU,  May,  1907,  pp.  199-200. 

“ “ Swenk,  Ent.  News,  XVIII,  Jnly,  1907,  p.  297,  n.  2. 

“ “ Fletcher  and  Gibson,  Can.  Ent.  Rec.  (Ann.  Rep’t 

Ent.  Soc.  Ont.),  1907,  p.  17. 

Types. — Smith’s  type  of  citrimis , so  Col.  C.  T.  Bingham 
wrote  me,  is  in  the  collection  of  the  British  Museum.  At 
least  a part  of  the  specimens,  on  which  Cresson  based  his 
description  of  contiguus , are  in  the  collection  of  the  American 
Entomological  Society. 
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Female. — Face  mostly  dark  ; occiput  with  yellow  pile  ; thoracic  dor- 
sum and  pleura  yellow  ; dorsum  of  abdomen  black,  but  the  third  seg- 
ment often  with  more  or  less  yellow  pile , and  segments  one , two  and 
four  sometimes  with  touches  of  yellow , especially  on  the  sides  ; venter 
and  legs  dark  ; malar  space  rather  long  ; hind  metatarsi  narrow  for 
their  length . 

Male. — Face  dark  ; occiput  usually  with  much  yellow  pile  ; thorax 
yellow , with  or  without  a black  interalar  band ; dorsum  of  abdomen 
usually  with  the  first  two  or  three  segments  mostly  or  entirely  covered 
with  yellow  pile , the  remainder  being  black  ; venter  and  legs  black. 

Female.  Head. — Face  often  with  a faint  touch  of  yellow  above  the 
bases  of  the  antennae,  but  as  often  entirely  dark  ; occiput  with  a large 
triangular  patch  of  pure  yellow  pile;  cheeks  dark.  Apical  margin  of 
the  mandibles  sometimes  entire,  but  usually  with  a notch  in  the  mid- 
dle. Malar  space  shorter  than  its  width  at  the  apex,  about  one-fourth 
as  long  as  the  eye.  Clypeus  with  its  anterior  portion  more  or  less 
sparsely  punctate  in  the  middle,  the  remainder  being  coarsely  and 
densely  punctate.  Flagellum  of  antenna  more  than  one  and  four- fifths 
times  as  long  as  the  scape  ; third  and  fifth  antennal  segments  subequal 
in  length,  the  fourth  distinctly  shorter  than  either. 

Thorax. — Dorsum  covered  with  yellow  pile,  the  very  center  of  the 
disc  being  naked ; mesopleura  yellow  to  the  bases  of  the  legs  ; meta- 
pleura occasionally  mostly  dark,  but  usually  clothed  for  the  most  part 
with  yellow  pile ; sides  of  the  median  segment  usually  mostly  dark, 
sometimes  with  a little  yellow  pile. 

Abdomen. — Dorsum,  segment  one  usually  entirely  dark,  but  often 
with  a touch  of  yellow  on  each  anterior  corner ; segment  two  usually 
entirely  black,  but  occasionally  with  yellow  pile  on  its  apical  margin  ; 
segment  three  often  entirely  black,  but  usually  with  more  or  less  yellow 
pile,  at  least  on  the  sides,  and  sometimes  entirely  covered  with  it ; seg- 
ment four  usually  entirely  black,  but  occasionally  with  touches  of  yel- 
low pile  on  the  sides  and  a fringe  of  yellow  along  the  basal  margin  ; 
segment  five  black  ; segment  six  black,  but  with  the  apex  bearing  more 
or  less  brownish-ferruginous  pubescence.  Venter  dark,  but  the  apical 
portion  of  the  last  segment  with  considerable  brownish-ferruginous 
pubescence.  Hypopygium  with  lateral  elevations  much  as  in  insularis. 

Wings. — Moderately  stained  with  brown  ; the  fore  pair  usually  dark- 
est in  the  region  beyond  the  veins. 

Legs. — Dark ; the  hind  metatarsi  nearly  three  times  as  long  as  their 
greatest  breadth,  their  hind  margins  being  only  slightly  curved. 

Male.  Head.-Ya.CQ  black,  sometimes  with  a very  faint  sprinkling 
of  yellow  hairs  above  the  bases  of  the  antennae  ; occiput  with  a tri- 
angular patch  of  yellow  pile,  often  with  black  hairs  admixed  ; cheeks 
entirely  dark.  Malar  space  shorter  than  its  width  at  the  apex  ; between 
one-fifth  and  one-sixth  as  long  as  the  eye.  Clypeus  covered  with 
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black  pile.  Flagellum  of  antenna  about  three  and  one-half  times  as 
long  as  the  scape ; fifth  antennal  segment  much  longer  than  the 
third,  the  third  longer  than  the  fourth. 

Thorax. — Dorsum  entirely  covered  with  yellow  pile,  or  with  a black 
spot  on  the  disc,  or  with  a distinct,  though  rather  poorly  defined,  black 
band  between  the  bases  of  the  wings  ; the  very  center  of  the  disc 
naked  ; mesopleura  yellow  to,  or  nearly  to,  the  bases  of  the  legs  ; meta- 
pleura sometimes  largely  covered  with  yellow  pile  and  sometimes  with 
very  little  ; sides  of  the  median  segment  usually  dark. 

Abdomen. — Dorsum  : segment  one  yellow  ; segment  two  yellow,  but 
often  with  a black  spot  on  each  side  of  the  base,  and  rarely  even  only 
the  basal  middle  with  yellow  pile  ; segment  three  entirely  black  ( con - 
tiguus  Cress.),  entirely  yellow  ( citrinus  F.  Sm.),  or  with  part  black 
and  part  yellow  pile;  segments  four  to  seven  inclusive  black.  Venter 
dark. 

Genitalia. — Inner  spatha  very  much  like  that  of  variabilis  (fig  59), 
but  often  with  its  hind  margin  curved  forward,  considerably  in  the 
middle  so  as  to  make  the  apex  appear  feebly  bilobate.  Outer  spatha 
considerably  like  that  of  ashtoni  (fig.  60),  but  considerably  broader  for 
its  length  and  with  more  numerous  hairs  on  its  ventral  surface. 
Claspers  (fig.  94)  with  their  branches  broadly  rounded  at  the  end  as 
viewed  from  dorsal  side  ; squamae  broadly  bilobate,  the  lobes  being 
about  equal  in  size  and  more  or  less  pointed;  the  volsellae  widest  at  the 
middle  and  more  or  less  pointed  at  their  tips,  the  inner  margin  of  each 
nearly  straight  from  its  tip  to  about  its  middle  and  in  front  of  its 
middle  rather  suddenly  incurved,  the  outer  margin  being  gradually 
outcurved.  Sagittae  much  like  those  of  variabilis  (fig.  97). 

Wings. — Much  like  those  of  the  female. 

Z^s.— Entirely  dark  ; the  hind  fringes  of  the  hind  metatarsi  some- 
times more  or  less  ferruginous. 

Dimensions. — Length:  female,  14  mm.  to  18  mm.  ; male,  11£  mm. 
to  15|  mm.  Spread  of  wings:  female,  33  mm.  to  40  mm. ; male,  28| 
mm.  to  36  mm.  Width  of  abdomen  at  second  segment:  female,  7 
mm.  to  9 mm.  ; male,  5 mm.  to  mm. 

Redescribed  from  many  specimens  of  each  sex. 

Habitat . — I have  records  of  this  species  as  follows  : Canada 
(Montreal,  Ottawa,  Prince  Edward  Island  and  Grand  Manan 
Island),  Maine,  New  Hampshire,  Vermont,  Massachusetts, 
Connecticut,  New  York,  Pennsylvania,  New  Jersey,  Delaware, 
Maryland,  Virginia,  West  Virginia,  North  Carolina  (Blow- 
ing Rock,  Wilkesboro  and  Bushnell),  Tennessee,  Kentucky, 
Ohio,  Michigan,  Indiana,  Illinois,  Wisconsin  and  Minnesota 
(St.  Paul  and  Lake  Itasca).  Swenk  (Ent.  News,  July,  1907, 
p.  297)  reports  the  species  from  Lincoln  and  West  Point, 
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Nebraska.  It  is  probably  present  in  Iowa,  South  Dakota, 
North  Dakota,  Kansas,  Missouri,  northern  Georgia  and 
northwestern  South  Carolina,  and  it  is  possible  that  exten- 
sive collecting  will  extend  its  habitat  even  beyond  these 
limits.  It  seems  to  be  rather  strictly  confined  to  the  Transi- 
tion and  Upper  Austral  Zones,  being  apparently  most  abun- 
dant in  the  eastern  part  of  its  range  (Swenk  reports  the 
capture  of  only  two  specimens  in  Nebraska). 

The  females  of  this  species  are  most  closely  allied  to  in- 
sularis  and  the  males  to  consultus , as  shown  by  their  structure 
in  each  case. 

I follow  Walsh,  Robertson  and  Lovell  in  considering  citri- 
nus  F.  Sm.  and  contiguus  Cress,  to  be  males  of  laboriosus  F. 
I do  not  know  of  their  having  been  taken  in  coitu  or  in  the 
nests  of  Bombus . The  evidences  of  their  relationship  are  as 
follows : 

1.  Similarity  of  appearance. — These  males  resemble  the  females  of 
laboriosus  in  coloration  more  closely  than  do  any  other  male  Psithyri 
of  the  New  World,  known  to  me. 

2.  Concordance  of  habitat. — These  males  have  the  same  geographical 
range  as  the  females  of  laboriosus , and  are  taken  in  corresponding 
abundance  in  the  different  parts  of  that  range.  No  other  males  known 
to  me  come  anywhere  near  fulfilling  this  requirement. 

In  my  opinion,  Fabricius’  description  of  Apis  elata  fits  the 
citrinus  variation  of  the  male  of  laboriosus  better  than  any 
other  form  of  either  Bombus  or  Psithyrus  in  North  America 
known  to  science. 

Psithyrus  insularis  (F.  Sm.). 

||  Bombus  interruptus  Greene,  Ann.  Lyc.  Nat.  Hist.  New  York,  VII, 
1858,  p.  11,  n.  1,  9 . 

Greene,  Ann.  Lyc.  Nat.  Hist.  New  York,  VII, 
1860,  p.  173,  n.  11,  9 . 

Apathus  insularis  Smith,  Journ.  of  Ent.,  I,  1861,  p.  155,  n.  2,  9 . 

“ Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  113,  n. 
6,  9 (not  the  d’1). 

“ Cresson,  Proc.  Davenp.  Acad.  Nat.  Sci.,  I,  1876,  p. 
210. 

“ Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p.  230 
(Catal.). 
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Apathus  insularis  Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  307 
(Catal.).  * 

“ Provancher,  Addit.  Faun.  Can.  Hym.,  1888,  p.  343, 
n.  5,  9 . 

Psithyrus  “ Ant.  Handlirsch,  Ann.  Naturh.  Hofmus.  Wien.,  Ill, 
1888,  p.  248  (pars.). 

interruptus  Dalla  Torre,  Cat.  Hym.,  X,  p.  569  (pars?), 
1896. 

insularis  Ashmead,  Proc.  Wash.  Acad.  Sci.,  IV,  1902  (May 
29),  p.  130  (pars.). 

“ Ashmead,  Hym.  of  Alaska,  1904,  p.  136  (pars). 

“ “ Swenk,  Ent.  News,  XVIII,  July,  1907,  p.  297,  n.  3. 

“ “ Viereck,  Can.  Ent.,  XXXVI,  p.  100,  April,  1904. 

“ Cockerell,  Bull.  Amer.  Mus.  Nat.  Hist.,  XXII,  Arti- 
cle XXV,  Dec.  17,  1906,  p.  453,  n.  109. 

“ Cockerell,  Trans.  Amer.  Ent.  Soc.,  XXXII,  1906,  p. 
312. 

“ Viereck,  Trans.  Amer.  Ent.  Soc.,  XXIX,  1903,  p. 
45. 

“ Viereck,  Trans.  Amer.  Ent.  Soc. , XXXII,  July,  1906, 
pp.  238,  240  and  242. 

“ Morrill,  Can.  Ent.,  XXXV,  1903,  p.  225  (with  draw- 
ings showing  structural  characters) . 

“ interruptus  Fletcher  and  Gibson,  Can.  Ent.  Rec.  (Ann. 

Rep’t  Ent.  Soc.  Ont.),  1907, p . 17. 

? “ insularis  Cockerell,  Can.  Ent.,  XLII,  1910,  p.  25. 

Type. — The  type  female  of  this  species,  described  as  Bom- 
bus  interruptus  by  Greene,  is  apparently  lost.  Smith’s  insu- 
laris is  probaby  in  the  collection  of  the  British  Museum, 
though  Col.  Bingham  was  unable  to  locate  it  for  me. 

Face  usually  with  more  or  less  yellow  pile  between  and  above  the  bases 
of  the  antennce  ; occiput  with  much  yellow  pile  ; dorsum  of  thorax  yel- 
low, but  with  a black  inter  alar  band  or  at  least  the  disc  black  ; pleura 
mostly  yellow  to  the  bases  of  the  legs  ; dorsum  of  abdomen  black , with 
more  or  less  yellow  on  the  sides  of  the  third , fourth  and  fifth  segments, 
and  sometimes  a little  on  the  hind  corners  of  the  second.  Venter  and 
legs  dark.  Malar  space  rather  long.  Hind  metatarsi  narrow  for  their 
length. 

Female.  Head. — Face  usually  with  considerable  yellow  pile  above, 
and  usually  with  a distinct  tuft  of  yellow  between,  the  bases  of  the  an- 
tennae, but  sometimes  almost  entirely  dark  ; occiput  with  a large  tri- 
angular patch  of  pure  yellow  pile  ; cheeks  dark.  Mandibles  (fig.  46) 
sometimes  with  apical  margin  entire  and  sometimes  with  a notch  in 
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its  middle.  Malar  space  shorter  than  its  width  at  the  apex,  about 
one-fourth  as  long  as  the  eye.  Clypeus  with  its  anterior  portion 
sparsely  punctate  in  the  middle,  the  remainder  being  coarsely  and 
densely  punctate.  Flagellum  of  antenna  nearly  one  and  four-fifths 
times  as  long  as  the  scape  ; third  and  fifth  antennal  segments  subequal 
in  length,  the  fourth  much  shorter  than  either. 

Thorax. — Dorsum  yellow,  usually  with  a distinct,  though  often 
poorly  defined,  black  band  between  the  bases  of  the  wings  ; sometimes 
all  yellow,  except  for  a large  black  spot  on  the  disc.  Mesopleura 
covered  with  yellow  pile  to,  or  nearly  to,  the  bases  of  the  legs  ; meta- 
pleura very  often  entirely  dark,  but  usually  with  considerable  yellow 
pile ; sides  of  the  median  segment  and  metanotum  usually  entirely 
dark,  but  sometimes  with  some  yellow  pile. 

Abdomen.  - Tergum  : segment  one  usually  entirely  dark,  but  occasion- 
ally with  a touch  of  yellow  on  its  anterior  corners,  or  even  on  its  mid- 
dle portion;  segment  two  usually  entirely  dark,  but  often  with  more 
or  less  yellow  pile  on  the  sides  of  its  hind  border  ; segment  three  black 
in  the  middle,  the  sides  being  entirely  covered  with  yellow  pile,  or  at 
least  with  yellow  on  their  hind  portions  ; segments  four  and  five  usu- 
ally dark  in  the  middle  and  with  yellow  pile  on  the  sides,  the  latter, 
however,  sometimes  entirely  or  almost  entirely  dark.  Segment  six 
dark,  but  usually  with  ferruginous  pubescence  running  back  from  the 
apex  considerably  on  each  side.  Venter  dark,  but  with  considerable 
brownish-ferruginous  pubescence  on  the  apical  portion  of  the  apical 
segment.  Lateral  carinae  of  hypopygium  much  less  elevated,  and  with 
their  front  portions  more  rounded,  than  those  of  latitarsus , their  hind 
portions  distinctly  and  somewhat  suddenly  lower  than  their  front 
portions. 

Wings. — Moderately  stained  with  brown  ; the  fore  pair  usually  dark- 
est in  the  region  beyond  the  veins. 

Legs. — Dark.  Sarothri  about  three  times  as  long  as  their  greatest 
breadth,  their  posterior  margins  nearly  straight. 

Dimensions .—  Female  : length,  13^  mm.  to  18  mm.  ; spread  of  wings, 
32  mm.  to  38  mm.  ; width  of  abdomen  at  second  segment,  7 mm.  to  9 
mm. 

Redescribed  from  many  specimens. 

Habitat. — I have  records  of  this  species  as  follows  : New 
Mexico  (Beulah  and  Cloudcroft),  Utah,  Colorado,  Oregon, 
Montana  (Missoula,  Gallatin  County,  Ravalli  County,  Big 
Fork,  Bozeman,  Bridger  Canon,  Sedan),  Washington  (Pull- 
man), New  York  (Ithaca,  two  specimens),  New  Hampshire 
(one  specimen),  British  Columbia  (Vancouver,  Glacier  and 
Kaslo),  Alberta  (Mt.  Edith)  and  Quebec  (Saguenay  River, 
three  specimens).  I also  have  a somewhat  uncertain  record 
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of  a specimen  from  Berg  Bay,  Alaska  (a  specimen  obtained 
by  the  Harriman  Alaskan  Expedition,  in  the  collection  of  the 
American  Entomological  Socity).  Mr.  Swenk  (Ent.  News, 
July,  1907,  p.  297)  reports  the  species  from  Sioux  County, 
Nebraska.  It  is  evidently  a Boreal  and  Transition  species 
and  is  extremely  rare  in  the  East,  but  rather  common  in  the 
West.  More  extensive  collecting  will  certainly  greatly  in- 
crease our  knowledge  of  the  habitat  of  this  species.  It  is 
pretty  certainly  present  in  parts,  at  least,  of  Wyoming  and 
Idaho  and  in  North  Dakota,  Minnesota,  Wisconsin  and 
Michigan,  and  in  the  Canadian  provinces  to  the  north  of  these 
latter  states. 

This  species  has  its  closest  ally  in  bicolor , laboriosus  and 
variabilis  being,  in  order,  the  next  nearest  related  forms.  It 
may  be  separated  from  bicolor  and  variabilis  by  the  differ- 
ence in  the  coloration  of  its  metapleura  and  from  laboriosus 
by  means  of  the  differences  in  coloration  of  the  dorsum  of 
the  thorax  and  abdomen. 

I believe  this  species  is  the  female  of  consultus . While  I 
have  seen  no  specimens  of  consultus  from  the  East,  it  must 
be  remembered  that  insularis  is  very  rare  here.  I believe 
that  consultus  will  yet  be  found  to  be  present  in  the  East, 
extreme  rarity  accounting  for  its  absence  from  the  collections 
which  I have  examined.  It  is  just  possible,  also,  that  the 
very  few  specimens  of  insularis  which  I have  seen,  supposed 
to  have  been  collected  in  the  East,  have  by  some  mistake 
been  given  incorrect  locality  labels. 

This  species  closely  resembles  the  female  of  campestris , as 
Cresson  and  Handlirsch  have  stated,  but  the  hind  metatarsi 
of  campestris  are  noticeably  shorter  for  their  width  than  are 
those  of  this  species,  and  the  lateral  carinae  of  the  hypopy- 
gium  of  campestris  are  much  more  strongly  elevated  and 
evenly  rounded  from  front  to  rear.  I have  carefully  compared 
specimens  of  campestris , labelled  by  Schmiedeknecht,  with 
specimens  of  both  insularis  and  latitarsus. 

The  name  interruptus,  given  by  Greene,  cannot  properly  be 
used  for  this  species,  as  Cresson  has  shown,  because  the 
same  name  was  used  by  Lepeletier  for  another  species  of 
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this  genus  years  before  Greene’s  description  appeared. 
Furthermore,  the  year  before  Greene  used  this  name  with 
the  genus  name  Bombus,  Kirchner  described  another  species, 
giving  it  the  name  Bombus  interruptus , and  that  would  neces- 
sitate the  rejection,  as  a homonym,  of  the  name  interruptus 
for  this  species. 

Psithyrus  consultus  new  name. 

Apathus  insu/aris  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  113,  cT, 
var.  b.  (possibly  a misidentification) . 

Psithyrus  suckleyi  Fletcher  and  Gibson,  Can.  Ent.  Rec.  (Ann.  Rep’t 
Ent.  Soc.  Ont.),  1908,  p.  Ill  (nom.  nud.). 

Types. — Described  from  thirty-three  cotypes,  which  are  de- 
posited in  various  collections  as  follows : United  States 

National  Museum,  Museum  of  Brooklyn  Institute,  Massa- 
chusetts Agricultural  College,  Montana  Agricultural  College, 
American  Entomological  Society,  Entomological  Society  of 
Ontario,  Cornell  University,  and  the  private  collections  of 
Mr.  J.  C.  Crawford  and  Mr.  H.  L.  Viereck. 

Much  resembles  the  male  of  laboriosus , but  with  some  of  the  dorsal  ab- 
dominal segments  beyond  the  third  bearing  more  or  less  yellozu  pile. 

Female. — I believe  this  species  to  be  the  male  of  P.  insularis.  See 
the  discussion  following  the  description  of  insularis. 

Male.  Head. — Face  usually  with  a distinct,  though  sometimes  faint, 
tuft  of  yellow  above  the  bases  of  the  antennae,  and  also  sometimes 
with  a few  yellow  hairs  between  the  bases  of  the  antennae,  otherwise 
entirely  dark ; occiput  with  a large  triangular  patch  of  yellow  pile  ; 
cheeks  dark.  Malar  space  shorter  than  its  width  at  the  apex,  about 
one-sixth  as  long  as  the  eye.  Clypeus  clothed  with  black  pile.  Fla- 
gellum of  antenna  about  three  and  one-third  times  as  long  as  the 
scape;  the  fifth  antennal  segment  much  longer  than  the  third,  the 
third  somewhat  longer  than  the  fourth. 

Thorax. — Dorsum  yellow,  with  (rarely  without)  a black  band  be- 
tween the  bases  of  the  wings,  this  band  being  rather  poorly  defined, 
and  very  often  extending  back,  in  the  middle,  onto  the  middle  of  the 
scutellum  ; mesopleura  mostly  covered  with  yellow  pile  to  the  bases  of 
the  legs  ; metapleura  variable,  sometimes  with  mostly  dark  and  some- 
times with  mostly  yellow  pile ; sides  of  the  median  segment  mostly 
dark. 

Abdomen. — Dorsum  : segment  one  yellow  ; segment  two  yellow, 
but  often  with  more  or  less  black  pile  on  each  anterior  corner  ; seg- 
ment three  yellow  ; segment  four  sometimes  mostly  covered  with  yel- 
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low  pile,  but  usually  more  or  less  black  in  the  middle  and  sometimes 
with  yellow  only  on  the  extreme  sides  ; segment  five  sometimes  mostly 
black,  but  usually  black  in  the  middle  with  yellow  pile  on  the  extreme 
sides  ; segment  six  usually  entirely  or  almost  entirely  black,  but  often 
with  a little  yellow  pile  on  the  extreme  sides;  segment  seven  dark. 
Venter  dark  in  the  middle,  but  usually  with  considerable  yellow  hair 
on  the  sides. 

Genitalia. — Outer  and  inner  spathae  much  like  those  of  laboriosus . 
Claspers  much  like  those  of  laboriosus  (fig.  94).  Sagittae  like  those 
of  variabilis  (fig.  97)  and  laboriosus. 

Wings. — Somewhat  stained  with  brown ; the  fore  pair  generally 
darkest  in  the  region  beyond  the  veins. 

Legs. — Mostly  black  ; the  tarsi  with  more  or  less  ferruginous  hair. 

Dimensions. — Length,  10  mm.  to  14  mm.  Spread  of  wings,  23  mm. 
to  30  mm.  Width  of  abdomen  at  second  segment,  4|  mm.  to  6 mm. 

Habitat. — I have  records  of  this  species  as  follows  : British 
Columbia  (Mt.  Arrowsmith,  Kelowna  and  Fort  Macleod), 
Alberta  (Banff),  Saskatchewan  (Regina),  Washington  (Pull- 
man, Blue  Mountains  and  Ellenburg),  Montana  (Missoula 
and  Gallatin  County),  Utah  (Logan),  Colorado  (Pagosa 
Peak,  Ward  and  Manitou  Park)  and  New  Mexico  (Magda- 
lena Mountains).  It  is  probably  also  present  in  Oregon, 
Idaho,  Wyoming  and  northern  California.  It  is  mainly  a 
Boreal  and  Transition  species. 

The  fact  that  consultus  and  male  laboriosus  are  closely 
related,  as  shown  by  their  structure,  while  insularis  and  fe- 
male laboriosus  are  also  closely  allied,  as  also  shown  by 
structure,  is  further  strong  evidence  that  consultus  is  the  male 
of  insularis. 

Psithyrus  bicolor  new  species. 

Type. — Described  from  a single  female  deposited  in  Prof. 
T.  D.  A.  Cockerell’s  private  collection.  Prof.  Cockerell  col- 
lected this  specimen  at  Rociada,  New  Mexico. 

Much  like  the  female  of  P.  insularis  Smith , but  with  the  lower  halves 
of  the  pleura  dark. 

Female.  Head. — Face  with  a strong  touch  of  yellow  pile  above  the 
bases  of  the  antennae.  Occiput  with  a large  triangular  patch  of  yellow 
pile.  Otherwise  mostly  dark.  Malar  space  distinctly  shorter  than 
its  width  at  the  apex,  about  one-fourth  as  long  as  the  eye.  Clypeus 
coarsely  punctate. 

Thorax. — Dorsum  mostly  covered  with  yellow  pile,  but  with  the  disc 
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strongly  darkened  and  thinly  clothed  with  hair.  Mesopleura  with  yel- 
low pile  extending  half  way  from  the  bases  of  the  wings  to  the  bases 
of  the  legs,  their  lower  portions  being  entirely  dark.  Metapleura  and 
the  sides  of  the  median  segment  black. 

Abdomen. — Dorsum:  segment  one  dark;  segment  two  dark,  with 
slight  touches  of  yellow  on  the  extreme  posterior  corners  ; segment 
three  mostly  dark,  but  with  yellow  pile  on  the  hind  corners  and  extend- 
ing from  them  slightly  toward  the  middle  line  along  the  hind  margin ; 
segment  four  mostly  dark,  but  with  the  posterior  two-thirds  of  the 
sides  bearing  yellow  pile,  this  pile  reaching  out  somewhat  towards 
the  middle  line  along  the  hind  margin,  also  the  very  middle  of  the  seg- 
ment with  a very  small  scattering  tuft  of  yellow  hairs  ; segment  five 
yellow  on  the  extreme  sides,  but  dark  in  the  middle  ; segment  six 
dark,  with  brownish-ferruginous  pubescence  at  the  tip.  Venter  dark, 
with  brownish-ferruginous  pubescence  around  the  apex  of  the  hypo- 
pygium. 

Wing's. — Somewhat  stained  with  brown,  but  not  very  dark. 

Legs. — Dark.  Hind  metatarsi  much  as  in  variabilis . 

Dimensions. — Length,  16^  mm.  Spread  of  wings,  37  mm.  Width 
of  abdomen  at  second  segment,  1\  mm. 

This  specimen  resembles  the  females  of  P.  variabilis  quite 
strongly,  except  for  the  yellow  pile  on  the  dorsum  of  the  ab- 
domen, and  it  may  possibly  be  only  a variety  of  that  species. 

Psitliyrus  variabilis  (Cress.)  D.  T. 

Apathus  variabilis  Cresson,  Trans.  Amer.  Ent.  Soc.,  IV,  1872,  p.  284, 
9 db 

Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p.  230 
(Catal.) . 

Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  307 
(Catal.). 

Psithyrus  “ Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  573. 

Robertson,  Trans.  Amer.  Ent.  Soc.,  XXIX,  1903,  p. 
178,  $ tf. 

“ “ Swenk,  Ent.  News,  XVIII,  July,  1907,  p.  297,  n.  1. 

Cockerell,  Trans.  Amer.  Ent.  Soc.,  XXXII,  1906,  p. 
312. 

Types. — Originally  described  from  three  females  and  two 
males,  all  from  Bosque  County,  Texas,  and  in  the  collection 
of  the  American  Entomological  Society. 

Occiput  with  a large  triangular  patch  of  yellow  pile.  Dorsum  of 
thorax  bearing  rather  dull  yellow  pile  before  and  behind , with  a black 
interalar  band  or  with  only  the  disc  dark.  Pleura  dark.  Abdomen  of 
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female  entirely  dark ; that  of  the  male  quite  variable  Wings  rather 
dark  brown.  Malar  space  of  female  distinctly  shorter  than  its  width  at 
apex. 

Female.  Head. — Face  often  with  a sprinkling  of  yellow  hairs  above 
the  bases  of  the  antennae  ; otherwise  dark,  except  for  a large  triangu- 
lar patch  of  yellow  pile  on  the  occiput  and  even  this  yellow  patch 
usually  with  at  least  a slight  admixture  of  dark  hairs.  Malar  space 
somewhat  shorter  than  its  width  at  the  apex,  about  one-fourth  as  long 
as  the  eye.  Clypeus  coarsely  punctate.  Flagellum  of  antenna  about 
one  and  four-fifths  times  as  long  as  the  scape  ; third  and  fifth  an- 
tennal segments  subequal  in  length,  the  fourth  distinctly  shorter  than 
either. 

Thorax. — Dorsum  mostly  covered  with  yellow  pile.  The  disc,  be- 
tween the  bases  of  the  wings,  always  dark  and  thinly  clothed,  this 
dark  and  thinly  clothed  area  extending  back  onto  the  scutellum  in 
the  middle.  The  dark  color  of  the  hair  on  the  disc  often  extending 
to  the  base  of  the  wing  on  each  side  so  as  to  form  a poorly  defined 
dark  interalar  band.  Mesopleura  entirely  covered  with  dark  pile  from 
slightly  below  the  level  of  the  bases  of  the  wings.  Metapleura  and 
sides  of  the  median  segment  dark. 

Abdomen. — Dorsum  and  venter  both  dark,  except  for  brownish-ferru- 
ginous pubescence  on  the  apex  of  the  last  segment. 

Wings. — Rather  dark  brown  ; the  fore  pair  usually  lightest  across 
their  middle  portions. 

Legs. — Dark.  Hind  metatarsi  much  as  in  laboriosus  and  insularis. 

Male.  Head. — Dark,  except  for  a triangular  patch  of  yellow  pile 
on  the  occiput,  this  patch  with  at  most  only  a slight  admixture  of  dark 
hairs.  Malar  space  shorter  than  its  width  at  the  apex,  about  one-fifth 
as  long  as  the  eye.  Clypeus  covered  with  black  pile.  Flagellum  of 
antenna  about  three  and  one-fourth  times  as  long  as  the  scape  ; fifth 
antennal  segment  much  longer  than  the  third,  the  third  longer  than 
the  fourth. 

Thorax. — Dorsum  with  pile  colored  much  like  that  of  queen,  but 
usually  with  a distinct  black  band  between  the  bases  of  the  wings. 
Mesopleura  usually  about  like  those  of  the  queen,  but  with  the  yel- 
low pile  sometimes  running  down  for  some  distance  below  the  bases 
of  the  wings.  Pile  of  metapleura  and  sides  of  the  median  segment 
dark. 

Abdomen. — Dorsum  : segment  one  usually  entirely  dark,  but  often 
with  a more  or  less  strong  admixture  of  yellow  hairs  especially  toward 
the  sides;  segment  two  usually  entirely  dark,  but  occasionally  with  a 
touch  of  yellow  pile  near  the  hind  margin  on  the  sides  (one  specimen 
before  me  has  this  segment  very  largely  clothed  with  yellow  pile,  only 
its  anterior  corners  and  its  anterior  margin  in  the  middle  being  dark); 
segment  three  mostly  dark,  but  with  considerable  yellow  pile  on  the 
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sides,  especially  on  the  posterior  corners,  with  a strong  tendency  to 
reach  out  from  these  corners  along  the  hind  margin  toward  the  middle 
line  of  the  segment  and  occasionally  bordering  this  margin  all  the  way 
across  (one  specimen  has  this  segment  entirely  clothed  with  yellow 
pile) ; segment  four  usually  mostly  dark  with  yellow  pile  on  the  ex- 
treme sides,  but  sometimes  with  the  yellow  pile  also  extending  in 
toward  the  middle  of  the  segment  on  each  side,  especially  along  the 
hind  border  (one  specimen  has  this  segment  entirely  yellow);  segment 
five  mostly  dark,  usually  with  more  of  less  yellow  pile  on  the  extreme 
sides ; segment  six  dark,  sometimes  with  a touch  of  yellow  on  the 
extreme  sides  ; segment  seven  dark.  Venter  mostly  dark. 

Genitalia. — Outer  spatha  (fig.  112)  with  its  anterior  lateral  projec- 
tions very  long  and  narrow,  its  anterior  margin  being  deeply  and 
evenly  incurved  ; side  margins  broadly  and  gradually  outcurved  ; hind 
margin  usually  somewhat  irregularly,  but  not  very  strongly,  trilobate  ; 
hind  portion  of  the  ventral  surface  bearing  long  branched  hairs,  espe- 
cially toward  the  sides  and  toward  the  hind  margin  ; a small  fenes- 
tra usually  present,  placed  on  the  middle  line,  some  little  distance 
back  from  the  anterior  margin.  Inner  spatha  (fig.  59)  with  its  ante- 
rior margin  projecting  forward  strongly  in  the  middle,  the  projection 
being  heavily  chitinized  ; the  side  margins  very  abruptly  bent  inward 
in  front,  their  posterior  portions  nearly  straight  and  approaching 
each  other  very  gradually  toward  the  broadly  rounded  tip  ; apical  por- 
tion of  the  ventral  surface  thickly  covered  with  branching  hairs  ; a 
large  oval  fenestra  present  in  the  middle,  and  usually  a small  one  on 
each  side,  placed  well  out  in  the  lateral  projection.  Clasper  with 
branch  of  good  width,  its  apex  being  broadly  rounded;  squama  very 
strongly  bilobed,  the  inner  lobe  comparatively  large  and  prominent 
and  bearing  a very  heavy  brush  of  branching  hairs,  and  the  outer  lobe 
often  pointed  and  slightly  hooked  at  the  tip  ; volsella  pointed,  with  the 
posterior  half  of  its  inner  margin  broadly,  though  not  very  deeply, 
incurved.  Sagitta  with  a rather  long  narrow  shaft  and  foliaceous  re- 
curved head. 

Wing's. — Somewhat  stained  with  brown ; somewhat  lighter  than 
those  of  the  female. 

Legs. — Dark  ; the  tarsi  more  or  less  ferruginous. 

Dimensions. — Length:  female,  16  mm.  to  18  mm.;  male,  13  mm. 
to  17  mm.  Spread  of  wings:  female,  38  mm.  to  41  mm.  ; male,  35 
mm.  to  38  mm.  Width  of  abdomen  at  second  segment  : female,  1\ 
mm.  to  9 mm. ; male,  5£  mm.  to  7 mm. 

Redescribed  from  five  females  and  twelve  males. 

Habitat . — I have  seen  specimens  of  this  species  from  Texas 
(Dallas,  Bosque  County,  Cotulla,  Austin,  Trinity,  Victoria, 
Goldthwait),  Kansas  (Baldwin,  several  specimens)  and  Ala- 
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bama  (a  single  male).  Robertson  has  reported  it  from  Illi- 
nois, Swenk  from  Nebraska  (Lincoln,  Ashland,  Seward  and 
West  Point)  and  Cockerell  from  New  Mexico  (Tuerto 
Mountains — 8200  feet  altitude). 

This  species  seems  to  have  its  closest  allies  in  P.  insularis 
Cresson  and  P.  consultus , though  P.  laboriosus  appears  to  be 
about  as  closely  related. 

Psitliyrus  crawfordi  new  species. 

Types. — Described  from  one  female  and  one  male,  the 
former  from  Placer  County,  California,  and  the  latter  from 
Oregon,  both  deposited  in  the  collection  of  the  United  States 
National  Museum. 

Both  sexes  with  a tuft  of  yellow  pile  above  the  bases  of  the  antennce  and 
with  a triangular  patch  of  pile  of  the  same  color  on  the  occiput ; thorax 
with  the  dorsum  yellow  in  fronts  but  otherwise  mostly  dark  ; abdomen 
with  yellow  pile  on  the  sides  of  a portion  of  the  apical  half  of  the  dorsum , 
otherwise  dark. 

Female.  Head.  — Face  with  a conspicuous  yellow  tuft  above  the 
bases  of  the  antennae  and  with  a few  yellow  hairs  mixed  with  the  black 
in  the  middle  just  below  them.  Occiput  with  a large  triangular  patch 
of  pure  yellow  pile.  Otherwise  mostly  dark.  Malar  space  distinctly 
shorter  than  its  width  at  the  apex,  about  one-fourth  as  long  as  the 
eye.  Third  and  fifth  antennal  segments  subequal  in  length,  the  fourth 
distinctly  shorter  than  either. 

Thorax. — Dorsum  with  its  anterior  portion  covered  with  yellow  pile 
back  to  the  bases  of  the  wings,  the  remainder  being  black.  The  disc 
only  thinly  clothed.  Mesopleura  with  their  anterior  portions  bearing 
yellow  pile  for  some  distance  below  the  bases  of  the  fore  wings,  but 
their  hind  and  lower  portions  dark.  Metapleura  and  sides  of  the  me- 
dian segment  dark. 

Abdomen. — Dorsum  : segments  one  and  two  black  ; segment  three 
dark,  with  yellow  pile  on  the  posterior  corners  ; segment  four  dark  in 
the  middle,  with  yellow  pile  on  the  sides  and  extending  well  toward 
the  middle  line  of  the  body  along  the  hind  margin ; segment  five 
dark,  with  yellow  pile  on  each  side  ; segment  six  dark,  with  brownish- 
ferruginous  pubescence  about  the  apex.  Venter  dark,  the  apical  por- 
tion of  the  hypopygium  bearing  considerable  brownish-ferruginous 
pubescence  ; the  ridge-like  posterior  portions  of  the  lateral  elevations  of 
the  hypopygium  much  more  prominent  than  those  of  the  other  species 
of  this  group,  more  nearly  equalling  the  rounded  anterior  portions  in 
height  and  being,  in  fact,  but  little  lower  than  those  portions. 

Wings.—  Only  moderately  stained  with  brown,  the  fore  pair  being 
slightly  the  darkest  in  the  region  beyond  the  veins. 
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Legs. — Dark.  The  hind  metatarsi  as  already  described  for  the 
group,  their  posterior  distal  terminal  projections  exceptionally  long 
and  acute. 

Male.  Head. — Face  with  a strong  touch  of  brownish-yellow  hairs 
both  between  and  above  the  bases  of  the  antennae  ; occiput  with  a 
triangular  patch  of  yellow  pile;  otherwise  dark.  Malar  space  between 
one-fourth  and  one-fifth  as  long  as  the  eye.  Clypeus  covered  with 
black  pile.  Fifth  antennal  segment  distinctly  longer  than  the  third  ; 
the  third  longer  than  the  fourth. 

Thorax. — Anterior  part  of  the  dorsum  covered  with  yellow  pile  back 
to  the  tegulae  ; the  remainder  of  the  dorsum  dark  except  for  a rather 
faint  sprinkling  of  yellow  hairs  on  the  sides  of  the  scutellum.  Each 
mesopleuron  with  a strong  sprinkling  of  yellow  pile  on  its  front  half 
reaching  well  down  toward  the  bases  of  the  legs,  the  remaining  por- 
tion being  dark.  Metapleura  and  median  segment  dark. 

Abdomen. — Dorsum  : segments  one  and  two  dark  ; segment  three 
mostly  dark,  but  with  yellow  pile  on  its  posterior  corners  and  also  a 
little  of  the  same  color  on  its  hind  margin  ; segment  four  mostly  yel- 
low, but  with  a strong  admixture  of  black  hairs  on  the  very  middle  ; 
segment  five  mostly  dark,  but  with  yellow  pile  on  the  extreme  sides  ; 
segments  six  and  seven  dark.  Venter  dark. 

Wings. — Of  about  the  same  shade  as  those  of  the  female. 

Legs. — All  dark,  except  the  tarsi. 

Dimensions.— Length  : female,  15  mm.;  male,  15  mm.  Spread  of 
wings:  female,  29  mm.  ; male,  28  mm. 

It  is  quite  possibe  that  these  two  specimens,  coming  from 
such  widely  separated  localities,  do  not  belong  to  the  same 
species,  but  they  are  so  much  alike  in  general  appearance 
that  it  is  my  belief  that  they  belong  together,  and  I have 
thought  it  better,  under  the  circumstances,  to  describe  them 
as  female  and  male  of  the  same  species  than  to  describe 
them  as  two  separate  new  species. 

THE  ASHTONI  GROUP. 

Characters  of  the  Group. 

Female. — Occiput  with  at  most  only  a sprinkling  of  yellow 
hairs.  Malar  space  medium.  Hind  metatarsi  very  broad, 
about  two  and  one-half  times  as  long  as  their  greatest  width. 
Lateral  elevations  of  hypopygium  very  prominent. 

Male. — Flagellum  of  antenna  about  three  times  as  long  as 
the  scape ; the  third  and  fifth  antennal  segments  subequal  in 
length.  Clasper  of  genitalia  (figs.  91,  92,  96,  99)  with 
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squama  at  most  not  very  strongly  bilobed,  the  inner  lobe 
being  pointed  and  the  outer  one  very  broadly  rounded. 
Sagitta  of  characteristic  form,  with  head  and  shaft  rather 
strongly  demarcated  from  each  other  by  the  incurving  or 
notching  of  the  outer  margin  at  the  base  of  the  former ; 
shaft  without  a very  prominent  tooth-like  projection  on  its 
ventral  side. 


Psithyrus  aslitoni  (Cress.)  D.  T. 

Apathus  ashtoni  Cresson,  Proc.  Ent.  Soc.  Phila.,  Ill,  1864,  p.  42,  n.  7, 

9 . 

Packard,  Proc.  Essex  Inst.,  IV,  1864,  p.  118,  9 ; T.  3, 
F.  1. 

Packard,  Amer.  Natural.,  II,  1868,  p.  203,  T.  5,  F.  1. 
Packard,  Our  Common  Insects,  T.  1,  F.  1. 

Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p.  230 
(Catal.). 

Bowles,  Ann.  Rep’t  Ent.  Soc.  Ont.,  1880,  p.  33. 
Provancher,  Natural.  Canad.,  XIII,  1882,  p.  268,  n.  2, 
9. 

Provancher,  Faun.  Ent.  Can.  Hym.,  1883,  p.  736,  n.  2, 

9. 

Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  307  (Catal.). 
Packard,  Guide  to  Study  of  Insects,  p.  131,  T.  3,  F.  1, 
9 . 

Provancher,  Addit.  Faun.  Can.  Hym.,  1888,  p.  342, 

9. 

Psithyrus  ashtoni  Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  565  (Catal.). 

? Bombus  ashtoni  Harvey  and  Knight,  Psyche,  VIII,  1897,  p.  79. 
Psithyrus  variabilis  Howard,  Insect  Book,  1904,  Plate  II,  fig.  35. 

“ ashtoni  Lovell,  Ent.  News,  XVIII,  May,  1907,  p.  199. 

? “ latitarsus  Titus,  Biol.  Surv.  Mich.,  Ecology  of  Isle  Royale, 

Lake  Superior,  1908,  p.  317. 

“ consultus  Fletcher  and  Gibson,  Can.  Ent.  Rec.  (Ann.  Rep’t 
Ent.  Soc.  Ont.),  1908,  p.  Ill  (pars). 

Types. — The  females  described  by  Cresson  are  in  the  col- 
lection of  the  American  Entomological  Society.  The  males, 
on  which  Lovell  based  his  short  description  of  that  sex,  are 
probably  in  his  private  collection. 

Female. — Head  mostly  or  entirely  dark  ; dorsum  of  thorax  yellow  in 
front , sometimes  yellow  and  sometimes  dark  behind  ; upper  parts  of  the 
pleura  yellow , but  their  lower  portions  dark  ; dorsum  of  abdomen  with 
the  fourth  segment  and  the  hind  corners  of  the  third  clothed  with  yellow 
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pile  and  usually  with  considerable  yellow  on  the  sides  of  the  fifth , the 
remainder  being  dark.  Venter  aud  legs  dark. 

Male. — Face  dark  ; occiput  with  more  or  less  yellow  pile  ; dorsum  of 
thorax  entirely  yellow , or  with  an  indefinite  black  inter  alar  band , or 
with  the  whole  hind  portion  with  mostly  dark  pile  ; the  upper  parts  of 
the  pleura  yellow , the  lower  parts  being  either  dark  or  yellow  ; dorsum 
of  abdomen  colored  much  like  that  of  the  female , but  with  the  first  seg- 
ment and  the  extreme  sides  of  the  sixth  usually  bearing  yellow  pile. 

Female.  Head. — Face  entirely  dark  ; occiput  usually  entirely  dark, 
but  sometimes  with  a slight  sprinkling  of  yellow  hairs;  cheeks  dark. 
Malar  space  shorter  than  its  width  at  the  apex,  about  one-fifth  as  long 
as  the  eye.  Clypeus,  for  the  most  part,  densely  and  rather  coarsely 
punctate.  Flagellum  of  antenna  about  one  and  four-fifths  times  as 
long  as  the  scape  ; third  antennal  segment  somewhat  longer  than  the 
fifth,  the  fifth  longer  than  the  fourth. 

Thorax. — Dorsum  sometimes  entirely  yellow,  often  yellow  with  only 
a dark  spot  on  the  center  of  the  disc,  but  often  with  the  scutellum  and 
the  region  between  the  bases  of  the  wings  more  or  less  dark,  and  some- 
times entirely  so  ; the  very  center  of  the  disc  naked  ; mesopleura  with 
their  upper  halves  mostly  or  entirely  yellow  and  their  lower  halves 
dark  ; metapleura  and  sides  of  the  median  segment  mostly  or  entirely 
dark,  the  former  often  with  a little  yellow  pile. 

Abdomen. — Dorsum:  segments  one  and  two  dark;  segment  three 
dark,  but  with  yellow  pile  on  its  hind  corners;  segment  four  yellow  ; 
segment  five  black  in  the  middle  and  with  more  or  less  yellow  pile  on 
the  sides  ; segment  six  black,  usually  with  brownish-ferruginous  pubes- 
cence running  forward  from  the  apex  in  a broad  line  on  each  side. 
Venter  mostly  dark,  with  some  yellow  hairs  on  the  sides  of  the  middle 
portion.  Hypopygium  with  considerable  brownish-ferruginous  pubes- 
cence on  its  apical  portion  ; the  lateral  elevations  high  and  gradually 
rounded  over  from  front  to  rear. 

Wings. — Somewhat  stained  with  brown  ; the  fore  pair  usually  dark- 
est in  the  region  beyond  the  veins. 

Legs. — Black ; the  hind  metatarsi  with  their  posterior  margins 
strongly  arcuated. 

Male.  Head. — Face  entirely  black  ; occiput  always  with  a sprink- 
ling of  yellow  hairs,  and  occasionally  with  a distinct  triangular  patch 
of  pure  yellow  pile  ; cheeks  black.  Malar  space  shorter  than  its  width 
at  the  apex,  about  one-fifth  as  long  as  the  eye.  Clypeus  mostly 
covered  with  black  pile.  Flagellum  of  antenna  about  three  times  as 
long  as  the  scape ; third  and  fifth  antennal  segments  subequal  in 
length,  the  fourth  distinctly  shorter  than  either. 

Thorax. — Coloration  in  general  much  like  that  of  the  thorax  of  the 
female  and  showing  the  same  variations,  but  the  scutellum  more  often 
entirely  yellow,  it  sometimes  being  yellow  with  the  region  between 
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the  bases  of  the  wings  at  the  same  time  more  or  less  dark,  thus  form- 
ing an  indefinite  interalar  band  ; the  mesopleura  often  yellow  to  the 
bases  of  the  legs. 

Abdomen. — Dorsum:  segment  one  occasionally  entirely  dark  and 
often  with  yellow  only  on  the  sides,  but  usually  covered  with  yellow 
pile  ; segment  two  dark  ; segment  three  dark,  with  yellow  pile  on  the 
hind  corners  ; segment  four  yellow  ; segments  five  and  six  black  in  the 
middle  and  yellow  on  the  sides  ; segment  seven  black.  Venter  some- 
times almost  entirely  dark,  but  usually  with  considerable  yellow  hair, 
at  least  on  the  sides  of  the  middle  portion. 

Genitalia. — Outer  spatha  (fig.  60)  long  for  its  width  ; its  anterior 
margin  broadly  but  deeply  incurved,  its  side  margins  nearly  straight 
and  converging  posteriorly  and  its  hind  margin  arcuate  ; each  anterior 
lateral  projection  with  a small  pointed  projection  on  its  outer  side  near 
the  end  ; ventral  surface  with  a scattering  tuft  of  very  long  hairs  on 
each  side  of  the  middle.  Inner  spatha  long  for  its  width  (fig.  141), 
its  front  margin  projecting  forward  strongly  and  heavily  chitinized  in 
the  middle  ; its  side  margins  sharply  incurved  in  front  and  outcurved 
behind  ; its  hind  margin  curved  forward  somewhat  in  the  middle,  so  as 
to  make  the  apex  feebly  bilobate  ; the  apical  portion  of  the  ventral  sur- 
face, except  along  the  middle  line,  rather  densely  clothed  with  long, 
branched  hairs.  Claspers  (figs.  92  and  99)  with  branches  slender  and 
rounded  at  the  apex  as  seen  from  dorsal  side  ; each  squama  with  its  mar- 
gin outcurved  on  its  outer  side  and  at  its  apex,  but  somewhat  incurved 
on  the  inner  side  of  its  apical  portion  so  as  to  form  a broadly  rounded 
outer  lobe  with  a pointed  inner  projection  ; each  volsella  more  or  less 
pointed  at  its  apex,  its  outer  margin  out-curved  and  its  inner  margin 
usually  somewhat  out-curved  behind  the  middle,  but  strongly  incurved 
in  front.  Sagittse  much  like  those  of  suck  ley  i and  variabilis , but  char- 
apterized  by  a very  sharp  indentation,  in  the  outer  side  of  each,  between 
the  head  and  the  shaft. 

Wings. — Usually  somewhat  lighter  than  those  of  the  female;  sub- 
hyaline. 

Legs. — Mostly  dark. 

Dimensions. — Length:  female,  13  mm.  to  18  mm.  , male,  11  mm. 
to  16£  mm.  Spread  of  wings:  female,  30  mm.  to  39  mm.  ; male,  28 
mm.  to  35  mm.  Width  of  abdomen  at  second  segment:  female,  7 
mm.  to  10  mm.  ; male,  6 mm.  to  1\  mm. 

Redescribed  from  several  females  and  many  males. 
Habitat. — I have  records  of  this  species  as  follows  : Canada 
(Ontario  ; Meach  Lake,  Montreal  and  Maisonneuve  in  Que- 
bec ; Hampton  on  Prince  Edward  Island ; a small  male 
from  Regina,  Province  of  Saskatchewan),  Maine  (Waldo- 
boro  and  Brunswick),  New  Hampshire  (Conway,  Durham 
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and  Twin  Mountain),  Vermont,  New  York  (Ithaca),  Massa- 
chusetts, Connecticut,  Pennsylvania,  Virginia  and  Minnesota. 
It  is  mainly  a Transition  species.  Further  collecting  will 
probably  extend  its  recorded  habitat.  It  is  probably  present 
in  most  of  the  Transition  Zone  territory  between  the  province 
of  Saskatchewan  and  New  York. 

The  female  of  this  species  is  most  closely  related  to  lati- 
tarsus  Morrill,  but  the  lateral  carinae  of  the  hypopygium  are 
less  elevated  than  are  those  of  that  species.  The  male  has 
its  closest  ally  in  suckleyi , as  is  shown  both  by  its  coloration 
and  by  its  every  structure  (including  the  genitalia),  but  it  may 
be  conveniently  separated  from  that  species  by  means  of  the 
different  coloration  of  its  second  dorsal  abdominal  segment. 

Psitliyrus  latitarsus  Morrill. 

Psithyrus  latitarsus  Morrill,  Can.  Ent.,  XXXV,  1903,  p.  224  (with  fig- 
ures showing  distinguishing  structures). 

“ “ Swenk,  Ent.  News,  XVIII,  July,  1907,  p.  297. 

Types. — Type  from  Bozeman,  Montana,  deposited  in  col- 
lection of  Massachusetts  Agricultural  College ; cotypes  at 
Massachusetts  Agricultural  College,  “ U.  S.  Nat.  Museum 
and  Montana  Agricultural  College.” 

Head  mostly  black.  Dorsum  of  thorax  yellow , but  usually  with  a dis- 
tinct black  band  between  the  bases  of  the  wings ; pleura  yellow  to  the 
bases  of  the  legs.  Dorsum  of  abdomen  with  segment  one  usually  having 
a slight  touch  of  yellow  on  its  anterior  corners , but  often  entirely  dark  ; 
segment  two  dark  ; segment  three  dark , but  usually  with  yellow  pile  on 
its  posterior  corners  ; segment  four  dark  in  the  middle  and  yellow  on  the 
sides  ; segment  five  dark , but  usually  yellow  on  the  extreme  sides  ; seg- 
ment six , venter  and  legs  dark.  Malar  space  medium.  Hind  meta- 
tarsi broad  Lateral  elevations  of  hypopygium  very  prominent. 

Female.  Head. — Often  entirely  dark  ; the  occiput  usually  with  a 
faint  sprinkling  of  yellow  hairs.  Mandibles  (fig.  49)  usually  with  their 
biting  margin  slightly  notched  in  the  middle.  Malar  space  shorter 
than  its  width  at  the  apex,  about  one-fifth  as  long  as  the  eye.  Cly- 
peus,  for  the  most  part,  densely  and  coarsely  punctate.  Flagellum  of 
antenna  about  one  and  three-fourths  times  as  long  as  the  scape  ; the 
third  antennal  segment  longer  than  the  fifth,  the  fifth  longer  than  the 
fourth. 

Thorax. — Dorsum  yellow,  usually  with  a distinct,  but  rather  poorly 
defined,  black  band  between  the  bases  of  the  wings,  this  band  occa- 
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sionallv  partly  or  entirely  obliterated  on  the  sides,  leaving  only  a black 
spot  on  the  disc.  The  center  of  the  disc  bare.  Mesopleura  covered 
with  yellow  pile  to,  or  very  nearly  to,  the  bases  of  the  legs  ; meta- 
pleura  with  considerable  yellow  pile  ; sides  of  the  median  segment 
mostly  dark. 

Abdomen. — Dorsum  : segment  one  dark,  but  usually  with  a slight 
touch  of  yellow  on  its  anterior  corners ; segment  two  dark ; segment 
three  dark,  but  usually  with  a strong  touch  of  yellow  pile  on  its  hind 
corners : segment  four  dark  on  the  middle  (at  least  on  the  basal  mid- 
dle) and  with  yellow  pile  on  the  sides;  segment  five  mostly  dark,  but 
with  yellow  pile  on  the  extreme  sides  ; segment  six  dark,  but  each  side 
with  a broad  and  somewhat  indefinite,  but  distinctive,  line  of  brownish 
pubescence.  Venter  dark,  the  apical  portion  of  the  apical  segment 
with  considerable  brownish  pubescence.  Eacl*  side  of  the  hypopy- 
gium  with  a very  strongly  elevated  and  angular  process  or  carina, 
visible  even  from  the  dorsal  side,  the  two  carinae  converging  posteriorly, 
becoming  less  pronounced  and  disappearing  near  the  tip  of  the  segment. 

Wings. — Somewhat  stained  with  brown,  but  not  strongly  so. 

Legs. — Entirely  dark.  Length  of  hind  metatarsus  about  two  and 
one-half  times  its  greatest  width,  its  posterior  edge  strongly  arcuated. 

Dimensions . — Length,  15  mm.  to  19  mm.  Spread  of  wings,  35  mm. 
to  42  mm.  Width  of  abdomen  at  second  segment,  81  mm.  to  9^  mm. 

Redescribed  from  nineteen  females,  one  of  them  being 
the  type  and  six  being  cotypes. 

Habitat. — I have  records  of  this  species  as  follows  : Mon- 
tana (Bozeman,  Gallatin  County,  Big  Fork),  British  Colum- 
bia (Vancouver  and  Kaslo),  Washington  (Blue  Mountains). 
There  is  a specimen  before  me  bearing  the  locality  label 
“ Ithaca,  New  York,”  but  I consider  this  record  very  ques- 
tionable. This  is  apparently  a pretty  strictly  Boreal  form. 

P.  ashtoni  is  by  far  the  closest  ally  of  this  species,  as  is 
shown  by  its  structure.  The  two  species  may  be  readily 
separated  by  the  differences  in  coloration  of  the  pleura  and 
of  the  fourth  dorsal  abdominal  segment.  I cannot  agree 
wTith  Mr.  Swenkin  considering  laboriosus  more  closely  related 
to  latitarsus  than  is  insularis. 

P.  nisularis , which  resembles  this  species  considerably  in 
coloration,  can  be  separated  from  it,  as  Dr.  Morrill  made 
clear,  by  its  longer  malar  space,  its  more  narrow  hind  meta- 
tarsi, and  the  less  prominent  lateral  elevations  on  its  hypo- 
pygium.  This  species  can  also  be  separated  readily  from 
campestris , as  Dr.  Morrill  has  shown. 
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The  black  hair  on  certain  portions  of  this  insect,  espe- 
cially on  the  abdomen,  is  tipped  slightly  with  brownish. 

I think  that  this  species  is  the  female  of  suckleyi. 

Psithyrus  suckleyi  (Greene). 

Bombus  suckleyi  Greene,  Ann.  Lyc.  Nat.  Hist.  New  York,  VII,  1860,  p. 

169,  n.  1,  d\ 

Apathus  insularis  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  113,  d’1, 
var.  a.  (Probably  a misidentification.) 

Psithyrus  interruptus  Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  569  (pars.). 
“ consultus  Fletcher  and  Gibson,  Can.  Ent.  Rec.  (Ann.  Rep’t 
Ent.  Soc.  Ont.),  1908,  p.  Ill  (pars). 

Type. — From  Puget  Sound.  Probably  lost. 

Face  dark  ; occiput  with  considerable  yellow  pile  ; cheeks  dark  ; dor- 
sum of  thorax  yellow,  with  a narrow  black  inter  alar  band;  pleura  yel- 
low ; dorsum  of  abdomen  with  first  segment  yellow , second  segment  dark 
on  the  sides  and  usually  along  the  apical  margin , but  yellow  in  the  middle , 
at  least  on  the  basal  portion,  third  segment  sometimes  entirely  yellow,  ex- 
cept for  dark  pile  on  the  anterior  corners , and  sometimes  dark  in  the  mid- 
dle and  along  the  front  margin  also,  fourth  segment  mostly  yellow,  fifth 
and  sixth  segments  dark  in  the  middle  and  yellow  on  the  sides,  seventh 
segment  dark  ; venter  dark  in  the  middle , with  considerable  yellow  hair 
on  the  sides  ; legs  mostly  dark. 

Female. — I believe  that  latitarsus  is  the  female  of  this  species,  but 
have  been  unable  to  definitely  prove  that  such  is  the  case,  though  I 
have  evidences  as  follows  : (1.)  The  known  habitats  of  latitarsus  and 

suckleyi  are  nearly  the  same.  (2.)  The  male  of  ashtoni  is  evidently  the 
closest  relative  of  suckleyi,  as  shown  both  by  structure  and  by  colora- 
tion, and  the  female  ashtoni  is  structurally  most  like  latitarsus. 

Male.  Head. — Face  black,  often  with  an  admixture  of  yellow  hairs 
above  the  bases  of  the  antennae ; occiput  with  a triangular  patch  of 
yellow  pile,  often  with  dark  hairs  admixed  ; cheeks  dark.  Malar  space 
shorter  than  its  width  at  the  apex,  hardly  one-fifth  as  long  as  the  eye. 
Clypeus  clothed  with  black  pile.  Flagellum  of  antenna  nearly  three 
times  as  long  as  the  scape  ; third  and  fifth  antennal  segments  subequal 
in  length,  the  fourth  distinctly  shorter  than  either. 

Thorax. — Dorsum  yellow,  with  a narrow  and  rather  poorly  defined 
black  band  between  the  bases  of  the  wings  ; mesopleura  mostly  covered 
with  yellow  pile  to  the  bases  of  the  legs  ; metapleura  with  considerable 
yellow  pile ; sides  of  the  median  segment  mostly  dark,  but  often  with 
considerable  light  hair  admixed. 

Abdomen. — Dorsum  : segment  one  yellow  ; segment  two  yellow  in 
the  middle  and  dark  on  the  sides,  often  dark  also  along  the  apical 
border ; segment  three  usually  with  mostly  yellow  pile,  but  usually 
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with  a strong  admixture  of  dark  hairs,  especially  in  the  middle,  and 
with  a black  touch  on  each  anterior  corner  ; segment  four  mostly  yel- 
low ; segment  five  more  or  less  black  in  the  middle,  with  yellow  pile 
on  the  sides ; segment  six  black  in  the  middle  and  yellow  on  the  ex- 
treme sides  ; segment  seven  black.  Venter  usually  with  a large  amount 
of  yellow  pile,  especially  on  the  sides  ; the  apex  of  the  last  segment 
bearing  ferruginous  pubescence. 

Genitalia. — Outer  and  inner  spathae  much  like  those  of  ashtoni  (figs. 
60  and  141).  Claspers  (figs.  91  and  96)  much  like  those  of  ashtoni , 
but  with  the  margin  on  the  inner  side  of  the  apex  of  each  squama  less 
strongly  incurved  than  in  that  species  ; sagitta  much  like  that  of 
ashtoni , but  not  with  so  sharp  an  indentation  on  its  outer  side  between 
the  head  and  the  shaft  (it  does  usually,  however,  have  a sharper 
indentation  than  that  shown  in  fig.  96). 

Wings. — Somewhat  stained  with  brown,  almost  subhyaline. 

Legs. — Mostly  dark  ; the  tarsi  often  with  considerable,  and  the  tibiae 
sometimes  with  more  or  less,  ferruginous  hair. 

Dimensions . — Length,  13  mm.  to  14  mm.  Spread  of  wings,  about  32 
mm.  Width  of  abdomen  at  second  segment,  about  6|  mm. 

Redescribed  from  thirteen  specimens. 

Habitat. — I have  records  of  this  species  as  follows  : British 
Columbia  (Kaslo,  Duncans,  Nelson  and  Mt.  Cheam),  Alberta 
(St.  Albert — one  male),  Montana  (Missoula  and  Gallatin 
County),  Idaho  (Moscow  and  Beaver  Canon),  Utah  (Bea- 
ver Range  Mountains — 8,000  to  10,000  feet  altitude)  and 
California  (Santa  Clara  County).  It  is  probably  also  present 
in  Washington,  Oregon  and  Wyoming  and  possibly  in  Colo- 
rado. It  seems  to  be  mainly  a Boreal  species. 

This  species  can,  as  a rule,  be  readily  separated  from  the 
male  of  ashtoni  by  means  of  the  yellow  pile  on  the  middle  of 
its  second  dorsal  abdominal  segment.  It  does  not  vary  very 
much,  as  does  the  ashtoni  male,  in  the  coloration  of  its  pleura 
and  scutellum. 

This  species  does  not  seem  to  agree  very  well  with 
Greene’s  original  description  of  suckleyi , but  it  does  agree 
with  Cresson’s  description  of  what  was  apparently  Greene’s 
type  specimen,  and,  on  the  basis  of  Cresson’s  remarks  in 
regard  to  the  matter  (Proc.  Ent.  Soc.  Phila.,  II,  1863,  pp. 
113  and  114)  I adopt  the  name  suckleyi  for  this  species. 
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THE  FERNALD^E  GROUP. 

Characters  of  the  Group . 

Female . — Malar  space  rather  long ; apex  of  abdomen  unu- 
sually strongly  recurved,  the  apical  segment  very  pointed  at 
apex,  and  the  very  tip  of  the  hypopygium  usually  extending 
distinctly  beyond  the  apex  of  the  last  dorsal  abdominal  seg- 
ment ; hind  metatarsi  fully  three  times  as  long  as  their  great- 
est width. 

Male. — Flagellum  of  antenna  nearly  three  times  as  long 
as  the  scape  ; the  third  and  fifth  antennal  segments  subequal 
in  length.  Branches  of  claspers  (figs.  95  and  98)  rather 
strongly  pointed  at  tip  as  seen  from  dorsal  side  ; squamae 
strongly  bilobed,  the  inner  lobe  being  the  larger  and  tri- 
angular in  form  and  the  outer  one  being  elongate  and  rounded 
at  the  tip ; volsellae  very  slender  and  of  about  even  width 
beyond  the  tips  of  the  squamae,  each  having  a prominent 
rounded  lobe  on  its  inner  side  just  about  opposite  the  inner 
lobe  of  the  squama,  this  lobe  and  the  tip  of  the  volsella 
being  bushy  with  numerous  hairs.  Shaft  of  sagitta  with  a 
prominent  tooth-like  projection  on  its  ventral  side  beyond 
the  middle.  Apex  of  abdomen  with  considerable  ferrugin- 
ous pile  above.  Hairs  fringing  the  hind  tibiae  and  the  hind 
margin  of  the  posterior  metatarsi  very  long,  longer  than 
in  either  the  Ashtoni  or  the  Laboriosus  group. 

Psithyrus  fernaldae  Franklin. 

Psithyrus  insularis  Ashmead,  Proc.  Wash.  Acad.  Sci.,  IV,  1902,  p. 

130  (pars). 

Ashmead,  Hym.  of  Alaska,  1904,  p.  136  (pars). 

“ fernaldce  Franklin,  Trans.  Amer.  Ent.  Soc.,  XXXVII, 
1911,  p.  164,  9 . 

Types. — Described  from  seventeen  females,  of  which  five 
are  deposited  in  the  collection  of  the  Massachusetts  Agricul- 
tural Colege,  four  in  the  collection  of  New  Hampshire  Col- 
lege and  the  remainder  (8)  in  the  collection  of  the  United 
States  National  Museum. 

Face  dark  ; occiput  with  yellow  pile  ; dorsum  of  thorax  entirely  covered 
with  yellow , or  with  a dark  spot  on  the  disc , or  with  a distinct  dark 

TRANS.  AM.  ENT.  SOC.,  XXXVIII.  (60) 


474 


AMERICAN  HYMENOPTERA. 


interalar  band  ; pleura  yellow  to,  or  nearly  to,  the  bases  of  the  legs,  or 
with  their  entire  lower  half  dark  ; dorsu7n  of  abdomen  usually  with  yel- 
low on  the  sides  of  the  first  segment  and  on  the  sides  of  the  apical  mar- 
gin of  the  third,  but  sometimes  entirely  dark  except  for  the  yellow  on  the 
fourth  segment  and  the  light  ferruginous  pubescence  on  the  apical  portion 
of  the  apical  one. 

Female.  Head — Face  sometimes  with  a slight  yellow  touch  above 
the  bases  of  the  antennae,  but  usually  entirely  dark  ; occiput  with  a 
large  triangular  patch  of  yellow  pile;  cheeks  dark.  Malar  space 
nearly  as  long  as  its  width  at  the  apex,  about  one-fourth  as  long  as 
the  eye.  Clypeus  with  its  front  part,  especially  in  the  middle,  some- 
what sparsely  punctate,  its  base  and  sides  being  more  or  less  densely 
punctate.  Flagellum  of  antenna  nearly  twice  as  long  as  the  scape ; the 
third  antennal  segment  longer  than  the  fifth  and  the  fifth  longer  than 
the  fourth. 

Thorax. — Dorsum,  except  the  small  bare  spot  on  the  very  center  of 
the  disc,  sometimes  clothed  entirely  with  yellow  pile,  sometimes  with 
a black  spot  on  the  disc  and  sometimes  with  a distinct,  though  poorly 
defined,  black  band  between  the  bases  of  the  wings;  mesopleura  usu- 
ally covered  with  yellow  pile  to,  or  nearly  to,  the  bases  of  the  legs, 
but  sometimes  with  their  entire  lower  half  dark  ; metapleura  with  con- 
siderable yellow  pile  or  entirely  dark  ; sides  of  the  median  segment 
dark,  sometimes  with  a few  light  hairs  admixed  ; extreme  sides  of  the 
metanotum  sometimes  entirely  dark,  but  generally  with  considerable 
yellow  pile. 

Abdomen. — Dorsum  : segment  one  dark  in  the  middle  and  usually 
with  more  or  less  yellow  pile  on  the  sides,  but  sometimes  entirely  dark  ; 
segment  two  dark  ; segment  three  dark,  but  usually  with  considerable 
yellow  pile  on  the  sides  of  its  apical  border ; segment  four,  except 
some  black  pile  on  its  very  middle  portion,  covered  with  yellow  pile  ; 
segment  five  dark,  but  often  with  considerable  ferruginous  hair  on  the 
sides ; segment  six  strongly  pointed  at  its  apex  and  usually  bearing  light 
brownish-ferruginous  pubescence  over  a considerable  portion  of  its 
surface,  this  pubescence  being  very  thick  and  matted  about  the  very 
apex.  Venter  dark,  sometimes  with  a few  scattering  yellowish  or  ferru- 
ginous hairs.  Hypopygium  very  pointed  at  apex,  its  lateral  carinae 
rather  strongly  elevated  and  coming  together  posteriorly  somewhat  in 
front  of  the  apex  of  the  segment ; the  apical  portion  bearing  a con- 
siderable amount  of  yellowish-ferruginous  pubescence,  and  the  very  tip 
usually  extending  distinctly  beyond  the  tip  of  the  last  dorsal  segment. 

Wings. — Considerably  stained  with  brown,  the  fore  pair  usually 
darkest  in  the  region  beyond  the  veins. 

Legs. — Mostly  dark  ; the  hind  metatarsi  fully  three  times  as  long  as 
their  greatest  breadth,  their  hind  margins  slightly  arcuate. 

Dimensions . — Length,  12  mm.  to  16  mm.  Spread  of  wings,  29  mm. 
to  38  mm.  Width  of  abdomen  at  second  segment,  mm.  to  9 mm. 
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Habitat . — I have  records  of  this  species  as  follows  : Maine 
(Orono),  Massachusetts  (Amherst — a single  $ ),  New  Hamp- 
shire (Webster,  Durham,  Crawfords,  Mt.  Washington  and 
Conway),  New  York  (Ithaca),  Washington  (Mt.  Rainier), 
British  Columbia  (Kaslo  and  Metlakatla)  and  Alaska  (Nush- 
agak  and  Sitka).  It  belongs  mainly  to  the  Boreal  region, 
but  it  runs  over  into  the  Transition  Zone  somewhat.  Exten- 
sive collecting  will  probably  extend  the  range  of  habitat 
given  above  considerably.  In  the  West,  it  will  probably  be 
found  to  range  south  into  Colorado  and  Northern  California. 
In  the  East,  it  seems  to  be  about  as  common  as  ashtoni.  It 
is  surely  present  in  Vermont. 

I am  strongly  of  the  opinion  that  fernaldce  is  the  female  of 
tricolor . I have  evidence  to  support  this  opinion  as  follows  : 

1.  Both  fernaldce  and  tricolor , as  shown  by  their  structure,  are  with- 
out any  very  close  allies  in  the  New  World,  and  they  are  the  only  spe- 
cies which  appear  to  stand  thus  isolated. 

2.  They  have  about  the  same  range  of  habitat,  though  tricolor  has 
been  taken  in  Colorado  while  fernaldce  has  not. 

3.  The  fernaldce  females  alone  ever  have  a touch  of  ferruginous  pile 
on  the  sides  of  the  fifth  dorsal  abdominal  segment  to  correspond  with 
the  pile  of  the  same  color  on  the  apex  of  the  abdomen  of  the  tricolor 
males. 

4.  The  closest  allies  of  fernaldce  known  to  me  are  the  females  of 
the  European  species,  P.  quadric o t 'or  and  P.  globosus , and  the  males  of 
those  same  two  species  are  the  closest  allies  of  tricolor , as  shown  by  the 
descriptions,  figures  of  genitalia,  etc.  of  Schmiedeknecht  (Apid. 
Europ.,  1882,  pp.  406  and  409  and  Tab.  14,  figs.  4,  5 and  6).  There 
are  specimens  of  both  sexes  of  both  quadricolor  and  globosus , labeled 
by  Schmiedeknecht,  in  the  collection  of  the  Massachusetts  Agricultural 
College  and  I have  compared  them  carefully  with  specimens  of  fer 
naldce  and  tricolor . I find,  by  this  comparison,  that  both  quadri- 
color and  globosus , especially  the  former,  are  closely  allied  to  both 
fernaldce  and  tricolor.  While  I was  unable  to  dissect  any  of  these 
specimens  of  either  quadricolor  or  globosus , on  account  of  their  value 
as  authentic  specimens,  the  genitalia  of  one  of  the  quadricolor  males 
were  protruding  from  the  end  of  the  abdomen  and  I was  thus  enabled 
to  compare  even  the  genitalia  of  this  species  with  those  of  tricolor 
They  are  very  similar,  as  Schmiedeknecht’s  figure  shows.  While 
quadricolor  and  globosus  both  differ  noticeably,  in  some  respects,  in 
coloration  from  fernaldce  and  tricolor , they  all  agree  in  a tendency  to 
have  some  ferruginous  pile  on  the  apical  portion  of  the  abdomen. 
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I will  here  give  the  name  Psithyrus  quadricolor  var.  con- 
finis , new  name,  to  the  variety  of  Psithyrus  quadricolor  which 
Schmiedeknecht  (Apid.  Europ.,  1882-1884,  p.  407)  called  citri- 
nus , the  name  citrinus  having  been  preoccupied  by  Smith’s 
species  (Catal.  Hymen.  Brit.  Mus.,  II,  1854,  p.  385,  n.  7), 
which  I have  classed  as  the  male  of  laboriosus  (F.). 

Psithyrus  tricolor  Franklin. 

Apathus  insularis  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  113, 
<?,  var.  c.  (Probably  misidentification.) 

? Psithyrus  “ Ashmead,  Proc.  Wash.  Acad.  Sci.,  IV,  1902,  p.  130 
(pars). 

? “ “ Ashmead,  Hym.  of  Alaska,  1904,  p.  136  (pars). 

“ tricolor  Franklin,  Trans.  Amer.  Ent.  Soc.,  XXXVII,  1911, 
p.  167,  cf . 

Readily  identified  by  its  group  characters. 

Types. — Described  from  thirty  cotypes,  which  are  deposited 
in  the  following  collections : United  States  National  Mu- 
seum, Massachusetts  Agricultural  College,  Museum  of  Brook- 
lyn Institute,  New  Hampshire  College,  Entomological  So- 
ciety of  Ontario,  Leland  Stanford  Jr.  University,  Colorado 
Agricultural  College,  American  Entomological  Society,  and 
the  private  collections  of  Mr.  J.  C.  Crawford,  Prof.  T.  D.  A. 
Cockerell,  Mr.  P.  G.  Bolster,  Boston,  Mass.,  and  Mr.  H.  L. 
Viereck. 

Female. — I believe  that  fernaldce  is  the  female  of  this  species.  See 
the  discussion  under  fernaldce. 

Male.  Head. — Face  black,  sometimes  with  a touch  of  yellow  pile 
above  the  bases  of  the  antennae  ; occiput  with  a triangular  patch  of 
yellow  pile;  cheeks  dark.  Malar  space  nearly  as  long  as  its  width 
at  the  apex,  nearly  one-fourth  as  long  as  the  eye.  Clypeus  clothed 
with  black  pile. 

Thorax. — Dorsum  yellow,  with  a usually  poorly  defined  black  band 
between  the  bases  of  the  wings,  or  at  least  with  a large  black  spot  on 
the  disc  (when  a distinct  band  is  present,  it  usually  extends  back,  in 
the  middle,  onto  the  middle  of  the  scutellum);  mesopleura  usually 
covered  with  yellow  pile  to  the  bases  of  the  legs,  but  sometimes  with 
their  lower  portions  dark  ; metapleura  sometimes  dark  and  sometimes 
yellow,  but  usually  with  considerable  yellow  pile  ; sides  of  the  median 
segment  sometimes  entirely  dark,  but  usually  with  considerable  light 
pile  admixed. 
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Abdomen. — Dorsum  : segment  one  entirely  or  mostly  yellow  ; seg- 
ment two  sometimes  entirely  yellow,  sometimes  yellow  in  the  middle 
with  a black  spot  on  each  side,  and  sometimes  entirely  black  ; seg- 
ment three  entirely  yellow,  yellow  on  the  sides  and  more  or  less  black 
in  the  middle,  or  even  nearly  or  entirely  black  ; segment  four  yellow  ; 
segment  five  black,  sometimes  with  a slight  sprinkling  of  yellowish  or 
ferruginous  hairs  ; segment  six  often  entirely  clothed  with  ferruginous 
pile,  but  frequently  with  more  or  less  black  pile  on  the  basal  portion ; 
segment  seven  with  ferruginous  or  yellowish-ferruginous  pile.  Venter, 
at  least  on  the  sides,  with  considerable  yellow  pile. 

Genitalia. — Outer  spatha  (fig.  54)  with  side  and  hind  margins 
outcurved  ; the  anterior  margin  deeply,  broadly  and  evenly  incurved  ; 
the  ventral  surface  with  a patch  of  scattering  long  hairs  on  each  side 
of  the  middle.  Inner  spatha  (fig.  146)  with  apical  portion  unusually 
narrow  for  its  length  ; the  margin  rounded  at  the  apex  ; ventral  sur- 
face rather  heavily  clothed  with  moderately  long  and  mostly  branched 
hairs  on  the  sides  and  apex  of  the  apical  portion  ; an  oval  fenestra 
usually  present  on  each  side  of  the  middle  line,  about  half-way  from 
the  front  margin  to  the  apex.  Claspers  and  sagittae  as  already  de- 
scribed for  the  group. 

Wings. — Somewhat  stained  with  brown,  often  subhyaline  ; the  fore 
pair  usually  darkest  in  the  region  beyond  the  veins. 

Legs. — Mostly  dark;  the  trochanters  and  femora  often  with  consi- 
derable yellow  pile  ; tibiae  and  the  very  tips  of  the  femora  often  with  con- 
siderable ferruginous  hair ; the  tarsi  with  more  or  less  ferruginous 
hair. 

Dimensions . — Length,  10|  mm.  to  14  mm.  Spread  of  wings,  25  mm. 
to  32  mm.  Width  of  abdomen  at  second  segment,  5£  mm.  to  7 mm. 

Habitat. — I have  records  of  this  species  as  follows  : Alaska 
(Fort  Wrangle,  Juneau,  Sitka  and  Fox  Point),  Alberta 
(Banff),  British  Columbia  (Metlakatla) , Washington  (Olym- 
pic Mountains),  Colorado  (Ward  and  Pagosa  Peak),  New 
York  (Brant  Lake  and  Otto),  Nova  Scotia  (Weymouth — P. 
G.  Bolster  collector)  and  New  Hampshire  (Durham,  Web- 
ster and  Mt.  Washington).  It  is  probably  also  present  in 
the  following  states  : Oregon,  northern  California,  Idaho, 
Montana,  Wyoming,  Utah,  North  Dakota,  Minnesota,  Wis- 
consin, Michigan,  Vermont,  Maine  and  possibly  parts  of 
Massachusetts  and  Pennsylvania.  It  probably  also  ranges 
throughout  a considerable  portion  of  Canada,  from  the  At- 
lantic to  the  Pacific  Ocean.  It  is  mainly  a Boreal  species, 
but  it  runs  over  into  the  Transition  Zone  somewhat. 
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Addenda  and  Corrigenda. 

Page  179,  line  22,  for  “connection”  read  “connection.” 

“ 184,  line  24,  for  “ on  the  ” read  “of.” 

“ 185,  line  10,  for  “with  hair  without”  read  “with  hair  on  their 
outer  sides.” 

“ 186,  line  26,  for  ‘ ‘ terristris  ’ ’ read  “ terrestris .” 

“ 187,  line  17,  after  “ Sumatra  ” insert  “ and.” 

“ 187,  line  19,  after  “ Corsica”  insert  “ and.” 

“ 187,  line  30,  after  “ Psithyrus  brasiliensis”  insert  “(record  doubt- 
ful).” 

“ 188,  line  25,  for  “ habitat”  read  “ habitats.” 

“ 188,  line  27,  for  “ habitat  ” read  “ habitats.” 

“ 192,  line  4 in  “Species”  column,  for“ervidus”  read  “fervidus.” 

“ 193,  line  3 in  “ Species  ” column,  for  “ mpatiens  ” read  “ impa- 
tiens.” 

“ 196,  line  45  in  “Species”  column,  for  “ vollucelloides  ” read 
“ volucelloides.” 

“ 197,  lines  7,  15  and  19  in  “Species”  column,  for  “vollucelloi- 

des” read  “volucelloides.” 

“ 198,  line  15,  for  “ Bombus”  read  “ Bombidce 
“ 198,  line  15,  before  “new”  insert  “valid.” 

“ 198,  last  line,  omit  “ and  also  in  Greenland.” 

“ 199,  line  5,  before  “ Upper”  insert  “ Lower  and.” 

“ 199,  line  29,  for  “are  pretty  certain  indications”  read  “is  a 

pretty  certain  indication.” 

“ 200,  line  31,  for  “ and  ” read  “ or.” 

“ 201,  line  2,  for  “ habitat”  read  “ habitats.” 

“ 203,  line  3,  after  “clover”  insert  “seed.” 

“ 203,  line  8,  for  “of  ” read  “to.” 

“ 207,  line  31,  place  a comma  after  “ classified.” 

“ 207,  line  32,  place  a comma  after  “ pile.” 

“ 208,  line  22,  after  “is,”  insert  “ proportionately.” 

“ 208,  line  37,  after  “ eyes,”  insert  “ .).” 

“ 209,  line  35,  for  “ taxomomic  ” read  “ taxonomic.” 

“ 211,  line  26,  after  “ usually,”  insert  “ long.” 

“ 214,  line  1,  for  “ tubercule  ” read  “ tubercle.” 

“ 215,  line  4,  for  “ beardered  ” read  “ bearded.” 

“ 216,  line  5,  for  “ forms”  read  “ form.” 

“ 217,  line  31,  for  “ Agriculure  ” read  “Agriculture.” 

“ 218,  line  12,  after  “ mesothorax,”  insert  “ in  front.” 

“ 218,  line  13,  after  “ propodeum,”  insert  “ behind.” 

“ 218,  line  32,  for  “ conneets  ” read  “ connects.” 
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Page  219,  line  10,  after  “ having,”  insert  “ apparently.” 

“ 220,  line  5,  for  “ nestigial  neutral  ” read  “ vestigial  ventral.” 

“ 221,  line  34,  for  “ bulk-like  ” read  “ bulb-like.” 

“ 223,  line  30,  for  ‘‘apical  portions  of  their  outer  surfaces”  read 
‘‘ventral  surfaces  of  their  apical  portions.” 

“ 224,  line  37,  for  “ has  ” read  “ as.” 

“ 225,  line  2,  for  ‘‘  projection  ” read  ‘‘projections.” 

‘‘  225,  line  33,  for  “ overlays  ” read  “ overlies.” 

“ 227,  line  22,  for  *‘  unclosed  ” read  ‘‘  open.” 

**  231,  line  34,  after  ‘‘inner,”  insert  “ one.” 

*‘  232,  line  4,  place  comma  after  “ metatarsus.” 

‘‘  232,  line  31,  for  ‘‘  abdominal  segments  ” read  “ abdomen.” 

“ 233,  lines  33,  35  and  37,  for  ‘‘  in  ” read  “on.” 

“ 234,  lines  1 and  5,  for  “ in  ” read  ‘‘on.” 

‘‘  238,  line  3,  for  “numbers,  but,  while”  read  “ numbers.  While.” 
“ 238,  next  to  last  line,  omit  semi-colon. 

“ 239,  line  5,  for  “ fed  ” read  “ feed.” 

“ 241,  line  25,  after  “squamae,”  insert  “the  volsellae  bearing  well 
developed  apical  projections.” 

“ 242,  line  30,  place  comma,  instead  of  semi-colon,  after  first  “pile.” 
“ 244,  line  18,  for  “ front  ” read  “ vertex.” 

“ 245,  line  40,  for  “ it  ” read  “ its.” 

“ 245,  line  45,  for  “ front  ” read  “ vertex.” 

“ 246,  line  2,  for  “ front  ” read  “ vertex.” 

“ 247,  lines  11  and  14,  for  “ front  ” read  “vertex.” 

“ 247,  line  14,  omit  “from.” 

“ 247,  line  41,  place  comma,  instead  of  semi-colon,  after  “ large.” 
“ 247,  lines  42  and  45,  for  “ front  ” read  “vertex.” 

“ 248,  lines  28  and  30,  for  “ front  ” read  “vertex.” 

“ 248,  line  42,  for  “ terristris  * ’ read  “ terrestris.  ” 

“ 250,  line  5,  place  comma,  instead  of  a semi-colon,  after  “marked.” 
252,  line  19,  omit  “are.” 

“ 252,  line  20,  for  “ bear”  read  “with.” 

“ 244  to  255.  In  the  tables,  the  meaning  will  be  more  clear  if,  for 
such  expressions  as  “second  abdominal  segment  covered 
above,”  substitutions  be  made  reading  like  this,  “ second 
dorsal  abdominal  segment  covered.” 

“ 254,  line  7,  place  comma,  instead  of  semi-colon,  after  “large.” 

“ 254,  line  9,  place  comma,  instead  of  semi-colon,  after  “small.” 

“ 255,  lines  2 and  5,  for  “ the  length  of”  read  “as  long  as.” 

“ 258,  line  9,  after  “space,”  insert  “nearly.” 

“ 264,  line  2,  omit  “fulvo-.” 

“ 270,  line  13,  replace  the  semi-colon  with  a comma. 

“ 274,  line  26,  for  “Lowell”  read  “Lovell.” 

“ 276,  line  1,  for  “lower”  read  “ventral.” 

“ 276,  lines  2 and  3,  omit  “and  occidentalism 
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Page  277,  lines  32  and  33,  omit  “When  viewed  from  in  front,”  and 
begin  sentence  with  “As.” 

“ 278,  lines  19  and  20,  omit  “ the  anterior  border  of  yellow  pile  with 
a few  black  hairs  intermixed.” 

“ 278,  line  22,  after  “ notched,”  insert  “with  an  inconspicuous  in- 
dentation.” 

“ 279,  line  5,  for  “ margins  ” read  “ margin.” 

“ 279,  line  15,  for  “middle  ; surface  ” read  “ middle,  it’s  surface.” 
“ 280,  line  9 from  the  bottom,  for  “character  ” read  “ characters.” 
“ 282,  line  2,  substitute  a semi-colon  for  the  colon. 

“ 282,  line  9,  for  “ above  ” read  “ dorsal  side.” 

“ 282,  line  4 from  the  bottom,  omit  “ 1887  ” at  the  end  of  the  line. 
“ 283,  line  11.  for  “ Lowell  ” read  “ Lovell.” 

“ 284,  lines  22  and  23,  for  “ upper  ends  of  metapleura”  read  “ ex- 
treme sides  of  metanotum.” 

“ 289,  last  line,  for  “ downward  ” read  “ ventrad.” 

“ 291,  line  1,  for  “ IV  ” read  “ VI.” 

“ 291,  line  4 from  the  bottom,  after  “posterior,”  insert  “border 
bending.” 

“ 291,  last  line,  for  “puelra”  read  “pleura.” 

“ 292,  line  11,  for  “ enitrely  ” read  •“entirely.” 

“ 307,  line  6,  for  “Head.  Male.”  read  “Male.  Head.” 

“ 310,  line  3,  for  ‘880  ” read  “ 1880.” 

“ 311,  lines  1 and  2,  for  “Mass.  Second  edition,  Cresson  ” read 
“ Mass.,  second  edition  ; Cresson.” 

“ 312,  line  21,  for  “ lower  ” read  “ ventral.” 

“ 312.  line  23,  for  “ above”  read  “ dorsal  side.” 

“ 314,  line  22,  for  “respected”  read  “rejected.” 

“ 319,  line  9 from  the  bottom,  for  “ 1006  ” read  “ 1906.” 

“ 322,  line  16,  omit  “ most.” 

“ 322,  last  line,  after  “ Pacific,”  insert  “ or  Rocky  Mountain.” 

“ 326,  line  27,  for  ‘ it  is  wide  ” read  “ its  width.” 

“ 327,  line  19,  for  “ above  ” read  “ dorsal  side.” 

“ 327,  line  25,  for  “ either  those  of  ” read  “those  of  either.” 

“ 328,  line  13,  after  “Franklin,”  insert  “ B.  edwardsii  Cresson.” 

“ 328,  line  13,  for  “both  ” read  “all.” 

“ 329,  line  14  from  the  bottom,  after  “yellow  ” insert  “or  whitish.” 
“ 333,  line  24,  for  “ ferrugionus  ” read  “ ferruginous.” 

“ 333,  line  29,  for  “Mantana”  read  “Montana.” 

“ 337,  line  2,  omit  “sharp.” 

“ 338,  line  3,  place  interrogation  point  after  “America.” 

“ 346,  line  13,  for  “ rounded  ” read  “outcurved.” 

“ 346,  line  22,  omit  “ strongly.” 

“ 346,  line  23,  for  “ above  ” read  “ dorsal  side.” 

“ 351,  line  1,  for  “ piles”  read  “ pile.” 
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Page  351,  line  18,  for  “ rounded,  central  ” read  “ outcurved  ; central.” 
“ 351,  line  22,  replace  the  colon  with  a comma. 

“ 363,  next  to  last  line,  replace  the  semi-colon  with  a comma. 

“ 366,  line  25,  for  ‘‘Thorx  ” read  “ Thorax.” 

“ 371,  line  8,  omit  “ Metlakatla.” 

“ 371,  line  9,  for  “including  Vancouver”  read  ‘‘Vancouver  and 
Metlakatla.” 

“ 375,  line  9,  omit  “variable.” 

“ 380,  line  11  from  the  bottom,  for  “ in  ” read  “ on.” 

“ 381,  line  24,  for  “flagella”  read  “flagelli.” 

“ 384,  line  15,  for  “is”  read  “ are.” 

“ 384,  line  16,  omit  “most”  and  for  “limit”  read  “limits.” 

“ 384,  lines  24  and  25,  for  “ or”  read  “ and.” 

“ 388,  line  9,  for  “ above  ” read  “ dorsal  side.” 

“ 388,  line  11,  replace  the  colon  with  a comma. 

“ 388,  line  13,  for  “run”  read  “running.” 

“ 388,  line  15,  insert  “ shaft  ” before  “ not  ” 

“ 403,  line  12  from  the  bottom,  for  “ rounded”  read  “outcurved.” 
“ 405,  line  27,  insert  “about”  after  “are.” 

“ 411,  line  11  from  the  bottom,  for  “front  ” read  “ vertex.” 

“ 426,  line  14,  for  “ ckeeks  ” read  “cheeks.” 

“ 427,  line  2,  for  “ argely  ” read  “ largely.” 
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THE  BOMBIDiE  OF  THE  NEW  WORLD. 

BY  HENRY  J.  FRANKLIN, 

Of  the  Massachusetts  Agricultural  College,  Amherst,  Mass. 
(Continued  from  Vol.  xxxviii,  page  486.) 

Part  II. -SPECIES  SOUTH  OF  THE  UNITED  STATES. 

Table  for  Determination  of  Queens  of  American 
Species  of  Bombus  South  of  Northern 


Boundary  of  Mexico.* 

Abdomen  above  entirely  black  or  with  only  black  and  white  pile 1. 

Abdomen  with  more  of  less  yellow,  ferruginous,  or  reddish  pile 
above 6. 

1.  Abdomen  entirely  black  above 2. 

Abdomen  with  more  or  less  white  pile  above 5. 

2.  Thorax  with  more  or  less  yellow  pile  on  the  dorsum medius. 

Thorax  entirely  black 3. 

3.  Malar  space  distinctly  longer  than  its  width  at  apex,  fully  one-third 

as  long  as  the  eye kolili. 

Malar  space  not  longer  than  its  width  at  apex 4. 


4.  Pile  very  short  and  coarse brevivillus  n.  sp. 

Pile  somewhat  longer  and  finer  than  that  of  brevivillus. 

niger  n.  sp. 

5.  Dorsum  of  thorax  usually  with  a large  and  well  defined  patch  of 

white  pile  on  the  disc funebris. 

Dorsum  of  thorax  with  no  definite  patch  of  white  pile 21. 

6.  Abdomen  above  with  more  or  less  red-ferruginous  pile 7. 

Abdomen  above  with  no  red-ferruginous  pile 27. 

7.  Hairs  fringing  corbiculae  entirely  or  almost  entirely  black 9. 

Hairs  fringing  corbiculae  either  entirely  reddish-ferruginous  or 

with  a very  strong  admixture  of  that  color 8. 

8.  Pleura  yellow ephippiatus. 

Pleura  ferruginous handlirsclii. 

9.  Dorsum  of  thorax  unicolorous 10. 

Dorsum  of  thorax  bicolored 20. 

* For  convenience,  there  are  included  in  (these  tables  a few  United 

States  species  which  are  known,  or  may  be  found,  to  range  into  Mexico 
somewhat.  The  descriptions  of  all  such  species  are  included  with  those 
of  the  other  northern  forms  in  Part  I. 
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10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


Coxae,  trochanters  and  femora  clothed  to  a considerable  extent  with 

ferruginous  pile rubicundus. 

Coxae,  trochanters  and  femora  with  little  or  no  ferruginous  pile.. 11. 
Dorsum  of  abdomen  with  the  first  five  segments  clothed  with  red- 
dish-ferruginous, or  orange  pile 12. 

Dorsum  of  abdomen  not  having  all  the  first  five  segments  clothed 

with  reddish-ferruginous  pile 13. 

Occiput  with  a conspicuous  triangle  of  reddish-ferruginous  or 
orange  pile ; mesopleura  bicolored  ; epipygium  black. 

dahlbomii. 

Occiput  black  ; mesopleura  unicolorous ; epipygium  reddish-ferru- 
ginous   baeri. 

Mesopleura  black  or  dark  cinereous 14. 

Mesopleura  yellow 19. 

Second  dorsal  abdominal  segment  reddish-ferruginous 15. 

Second  dorsal  abdominal  segment  entirely  or  mostly  black 17. 

First  dorsal  abdominal  segment  black 16. 

First  dorsal  abdominal  segment  clothed  with  ferruginous  pile. 

butteli. 

Malar  space  more  than  one-third  as  long  as  the  eye....carolinus. 

Malar  space  less  than  one-third  as  long  as  the  eye coccineus. 

Dorsum  of  thorax  black 18. 

Dorsum  of  thorax  yellow  or  reddish emilise. 

Malar  space  slightly  longer  than  its  width  at  apex. 

dolichocephalus. 

Malar  space  distinctly  shorter  than  its  width  at  apex. 

braehyceplialus. 

The  second  and  third  dorsal  abdominal  segments  bearing  more  or 
less  reddish  pile  on  the  sides  ; the  apical  segments  entirely 

black pulclier. 

Neither  the  second  nor  the  third  dorsal  abdominal  segment  with 
reddish  pile  ; the  epipygium  thinly  sprinkled  with  pale  fer- 
ruginous hairs montezumae  and  weisi. 

First  dorsal  abdominal  segment  entirely  black crotchii. 

First  dorsal  abdominal  segment  clothed  with  yellow  pile 22. 

Dorsum  of  thorax  yellow,  with  a black  interalar  band. 

robustus  var.  liortulans. 

Dorsum  of  thorax  unicolorous volucelloides. 

Third  dorsal  abdominal  segment  red-ferruginous 23. 

Third  dorsal  abdominal  segment  black 24. 

Third  dorsal  abdominal  segment  yellow 25. 

The  two  apical  dorsal  abdominal  segments  red-ferruginous. 

liaueri. 

The  two  apical  dorsal  abdominal  segments  black 26. 
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24. 


25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 


The  two  apical  dorsal  abdominal  segments  red-ferruginous. 

robustus 

var.  rufocaudatus  (placed  in  this  table  on  the  color  characters 
of  the  male) . 

The  two  apical  dorsal  abdominal  segments  with  white  pile. 

robustus  var.  cinctus. 

Fourth  dorsal  abdominal  segment  at  least  partly  red  or  reddish- 
ferruginous 49. 

Fourth  dorsal  abdominal  segment  black nigrodorsalis. 

Second  dorsal  abdominal  segment  clothed  entirely  with  red-ferru- 
ginous pile laticinctus  n.  sp. 

Second  segment  not  so  clothed mexicensis  n.  sp. 

Both  face  and  occiput  heavily  clothed  with  yellow  pile. 

vosnesenskii. 

Face  with  little  or  no  yellow  pile 28. 

Dorsum  of  abdomen  with  the  four  basal  segments  clothed  entirely 
with  yellow  pile 29. 

Dorsum  of  abdomen  not  so  clothed 30. 

Mesopleura,  to  a considerable  extent,  clothed  with  yellow  pile. 


fervidus. 

Mesopleura  with  little  or  no  yellow  pile sonomae. 

The  two  apical  dorsal  abdominal  segments  entirely  dark 31. 

Either  the  epipygium  or  the  segment  before  it,  or  both,  with  more 

or  less  white,  whitish,  yellow,  or  yellowish  pile 43. 

All  the  dorsal  abdominal  segments  beyond  the  second  entirely 

dark 32. 

Not  all  the  segments  beyond  the  second  entirely  dark 33. 

Scutellum  and  first  dorsal  abdominal  segment  black crotcliii. 

Scutellum  and  first  dorsal  abdominal  segment  yellow.. fraternus. 

The  fourth  dorsal  abdominal  segment  yellow californicus. 

The  fourth  dorsal  abdominal  segment  black 34. 

Mesopleura  covered  with  yellow  pile  from  the  level  of  the  bases  of 

the  wings  to  the  bases  of  the  legs 35. 

Mesopleura  entirely  or  largely  covered  with  black  pile 36. 

The  third  dorsal  abdominal  segment  entirely  yellow. 

brasiliensis. 

The  third  segment  yellow  only  in  the  middle wilmattse. 

Dorsum  of  thorax  unicolorous 37. 

Dorsum  of  thorax  bicolored 38. 

The  two  basal  dorsal  abdominal  segments  entirely  or  mostly 

black 39. 

The  two  basal  dorsal  abdominal  segments  yellow morrisoni. 

The  second  dorsal  abdominal  segment  yellow 40. 

The  second  dorsal  abdominal  segment  black 41. 

Dorsum  of  thorax  yellow steindaclmeri. 

Dorsum  of  thorax  black 42. 


TRANS.  AM.  ENT.  SOC.,  XXXIX. 


76 


AMERICAN  HYME.VOPTERA. 


40.  The  scntellum  and  first  dorsal  abdominal  segment  clothed  with 

entirely  yellow  pile souorus. 

The  scntellum  usually  bearing  entirely  or  mostly  black  pile  and 
the  first  dorsal  segment  usually  with  considerable  black  pile 
on  its  front  portion pennsylvanieus. 

41.  The  black  interalar  band  more  than  one-half  as  wide  (from  front 

margin  to  rear  margin)  as  long  (from  wing  base  to  wing 

base)  medius. 

The  black  interalar  band  not  more  than  one-half  as  wide  as  long. 

incarum  n.  sp. 

42.  Malar  space  nearly  one-fourth  as  long  as  the  eye ; length,  20  mm. 

to  24  mm mexicanus. 

Malar  space  a little  more  than  one-fifth  as  long  as  the  eye  ; length, 
20  mm.  to  21  mm medius. 

43.  Dorsum  of  thorax  unicolorous 44. 

Dorsum  of  thorax  bicolored. 45. 

44.  Pleura  black eeuadorius. 

Pleura  very  pale  yellow montezumse  and  weisi. 

45.  The  first  two  dorsal  abdominal  segments  black 46. 

The  first  two  dorsal  abdominal  segments  yellow 47. 

46.  Dorsal  abdominal  segments  four  to  six,  inclusive,  clothed  with 

white  hair ...robust us  var.  hortulans. 

The  fourth  dorsal  segment  yellow  and  the  fifth  mostly  black. 

trinominatus. 

47.  Pleura  yellow nigrodorsalis. 

Pleura  black 48. 

48.  Dorsal  abdominal  segments  three  and  four  black. 

robustus  var.  steinbacbi. 
Dorsal  segment  three  entirely  or  mostly  yellow  ; segment  four  with 
entirely  or  mostly  white  pile robustus  (typical). 

49.  Malar  space  fully  as  long  as  its  width  at  apex opifex. 

Malar  space  not  as  long  as  its  width  at  apex sulfuratus. 


Table  for  Determination  of  Workers  of  Bombus 
South  of  Northern  Boundary  of  Mexico. 

With  only  black  or  black  and  white  pile 1. 

With  more  or  less  ferruginous-red,  orange,  ferruginous,  or  yellow 
pile 5. 

1.  Entirely  black 2. 

With  more  or  less  white  pile 4. 

2.  Malar  space  somewhat  longer  than  its  width  at  apex kohli. 

Malar  space  somewhat  shorter  than  its  width  at  apex 3. 

3.  Pile  very  short  and  coarse brevivillus. 

Pile  distinctly  longer  and  finer  than  that  of  breznvillus niger. 
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4.  Dorsum  of  thorax  usually  bearing  a fairly  well  defined  patch  of 

white  pile  on  the  disc  ; the  wings  usually  comparatively  light. 

fimebris. 

Dorsum  of  thorax  with  no  definite  white  patch,  most  of  the  pile 
being  dark  cinereous ; the  wings  usually  rather  dark. 

volucelloides. 

5.  With  more  or  less  yellow  pile 15. 

With  no  yellow  pile 6. 

6.  Dorsum  of  thorax  ferruginous-red  or  ferruginous-orange 7. 

Dorsum  of  thorax  black  or  cinereous 9. 

7.  Dorsum  of  abdomen  with  the  first  five  segments  clothed  with  en- 

tirely ferruginous  or  orange  pile dahlbomii. 

Dorsum  of  abdomen  not  so  clothed 8. 

8.  Pleura  black emiliae. 

Pleura  ferruginous rnbicundus. 

9.  Dorsum  of  thorax  and  pleura  concolorous 10. 

Pleura  colored  differently  from  dorsum  of  thorax... liandlirsclii. 

10.  First  three  dorsal  abdominal  segments  black 11. 

Not  all  of  the  first  three  segments  black 12. 

11.  Malar  space  slightly  longer  than  its  width  at  apex. 

dolichocepkalns. 

Malar  space  distinctly  shorter  than  its  width  at  apex. 

brachycephalus. 

12.  Dorsum  of  abdomen  clothed  entirely  with  ferruginous  pile...bseri. 
Dorsum  of  abdomen  not  clothed  entirely  with  ferruginous  pile.. 13. 

13.  First  dorsal  abdominal  segment  black 14. 

First  dorsal  abdominal  segment  ferruginous butteli. 

14.  Malar  space  more  than  one-third  as  long  as  the  eye....carolinns. 

Malar  space  less  than  one-third  as  long  as  the  eye coccineus. 

15.  With  more  or  less  reddish  or  ferruginous  pile 16. 

With  neither  reddish  nor  ferruginous  pile 25. 

16.  Dorsum  of  thorax  unicolorous 17. 

Dorsum  of  thorax  bicolored 19. 

17.  Dorsum  of  thorax  yellow emilise. 

Dorsum  of  thorax  dark 18. 

18.  Epipygium  entirely  black pulcher. 

Epipygium  mostly  ferruginous montezumse  and  weisi. 

19.  Second  dorsal  abdominal  segment  clothed  with  entirely  red-ferru- 

ginous pile laticinctus. 

Second  segment  not  so  clothed 20. 

20.  First  three  dorsal  abdominal  segments  entirely  clothed  with  yellow 

pile 21. 

Not  all  of  the  first  three  dorsal  segments  yellow 22. 

21.  Fourth,  fifth  and  sixth  dorsal  abdominal  segments  ferruginous  or 

reddish opifex. 
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Fourth  dorsal  segment  entirely  black  and  the  fifth  mostly  so. 

nigrodorsalis. 

Basal  portion  of  fourth  dorsal  abdominal  segment  bearing  yellow 
pile snlfnratus. 

22.  Scutellum  and  first  dorsal  abdominal  segment  yellow 23. 

Scutellum  and  first  dorsal  abdominal  segment  entirely  or  mostly 

black crotcliii. 

23.  All  the  dorsal  abdominal  segments  beyond  the  second  clothed  with 

reddish  or  ferruginous  pile liaueri. 

The  apical  portion  of  the  abdomen  not  so  clothed 24. 

24.  The  two  apical  dorsal  abdominal  segments  black. ...mexicensis. 
The  two  apical  segments  with  white  pile  above. 

robustus  var.  cinctus. 

25.  Dorsum  of  abdomen  entirely  black medins. 

Dorsum  of  abdomen  bearing  more  or  less  yellow  or  white  pile. ..26. 

26.  The  two  apical  dorsal  abdominal  segments  entirely  dark 33. 

One  or  both  of  the  two  apical  dorsal  segments  bearing  more  or 

less  yellow,  yellowish  or  white  pile 27. 

27.  Dorsum  of  thorax  unicolorous 28. 

Dorsum  of  thorax  bicolored 29. 

28.  Mesopleura  yellow monteznmae  and  weisi. 

Mesopleura  black ecnadorius. 

29.  The  first  two  dorsal  abdominal  segments  yellow 30. 

The  first  two  dorsal  segments  black 32. 

30.  Pleura  yellow nigrodorsalis. 

Pleura  black 31. 

31.  Third  dorsal  abdominal  segment  black. 

robustus  var.  steinbaclii. 

Third  dorsal  segment  entirely  or  mostly  clothed  with  yellow  pile. 

robustus  (typical). 

32.  Segment  four  of  the  abdomen  yellow  above  and  segment  five 

mostly  black trinominatus. 

Fourth  and  fifth  dorsal  abdominal  segments  both  clothed  with  white 
pile robustus  var.  liortulans. 

33.  Fourth  dorsal  abdominal  segment  yellow 34. 

Fourth  dorsal  abdominal  segment  black 37. 

34.  The  first  four  dorsal  abdominal  segments  clothed  entirely  with  yel- 

low pile 35. 

Not  all  of  the  first  four  dorsal  segments  entirely  clothed  with  yel- 
low pile 36. 

35.  Mesopleura  mostly  yellow fervidus. 

Mesopleura  mostly  black sonomae. 

36.  Face  and  occiput  clothed  with  mostly  yellow  pile..vosnesenskii. 

Face  and  occiput  entirely  or  mostly  black californicus. 

37.  The  third,  and  only  the  third,  dorsal  abdominal  segment  bearing 

yellow  pile 38. 


HENRY  J.  FRANKLIN. 


79 


Other  dorsal  segments  than  the  third  bearing  yellow  pile,  the  third 
either  yellow  or  black 42. 

38.  Dorsum  of  thorax  unicolorous 39. 

Dorsum  of  thorax  bicolored 41. 

39.  Dorsum  of  thorax  black 40. 

Dorsum  of  thorax  yellow steindachneri. 

40.  Malar  space  nearly  one-fourth  as  long  as  the  eye mexicanus. 

Malar  space  but  little  more  than  one- fifth  as  long  as  the  eye. 

medius. 

41.  Black  interalar  band  more  than  half  as  wide  (from  front  margin 

to  rear  margin)  as  long  (from  wing  base  to  wing  base). 

medius. 

Interalar  band  not  more  than  half  as  wide  as  long incarum. 

42.  Dorsum  of  thorax  unicolorous 43. 

Dorsum  of  thorax  bicolored 45. 

43.  Dorsum  of  thorax  yellow 44. 

Dorsum  of  thorax  dark ephippiatus. 

44.  The  two  basal  dorsal  abdominal  segments  entirely  covered  with 

yellow  pile morrisoni. 

The  two  basal  dorsal  segments  not  entirely  yellow. 

steindachneri. 

45.  All  the  dorsal  abdominal  segments  beyond  the  second  entirely 

dark 46. 

One  of  the  dorsal  segments  beyond  the  second  partly  or  entirely 
clothed  with  yellow  pile 47. 

46.  Scutellum  and  first  dorsal  abdominal  segment  with  little  or  no 

light  or  yellow  pile crotchii. 

Scutellum  and  first  dorsal  segment  clothed  with  entirely  or  mostly 
yellow  pile fraternus. 

47.  Pleura  yellow 48. 

Pleura  black 49. 

48.  Third  dorsal  abdominal  segment  clothed  with  yellow  pile  from 

side  margin  to  side  margin brasiliensis. 

Third  dorsal  segment  bearing  yellow  pile  on  its  middle  portion 
only ..wilmattae. 

49.  Scutellum  and  first  dorsal  abdominal  segment  well  clothed  with 

yellow  pile sonorus. 

Scutellum  usually  either  mostly  or  entirely  dark  and  the  first  dorsal 
segment  usually  with  considerable  black  pile  on  its  front 
portion pennsylvanicus. 
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Table  for  Determination  of  Males  of  Bombus  South 
of  the  Northern  Boundary  of  Mexico. 

With  only  reddish-ferruginous,  dark  cinereous,  or  black  pile  (except 
coccineus,  which  often  has  white  pile  on  the  apical  dorsal 

abdominal  segments  1. 

With  more  or  less  pile  of  a color  other  than  reddish-ferruginous, 
dark  cinereous,  or  black 13. 

1.  At  least  the  upper  halves  of  the  mesopleura  clothed  with  orange 

or  ferruginous  pile 2. 

Mesopleura  with  no  reddish  or  ferruginous  pile 4. 

2.  Malar  space  fully  as  long  as  its  width  at  apex dalilbomii. 

Malar  space  much  shorter  than  its  width  at  apex 3. 

3.  Dorsum  of  thorax  cinereous handlirschi. 

Dorsum  of  thorax  ferruginous rubicundus. 

4.  Abdomen  with  not  more  than  one  dark  segment  above 5. 

Abdomen  with  more  than  one  dark  segment  above 7. 

5.  Malar  space  considerably  longer  than  its  width  at  apex. 

carolinus. 

Malar  space  not  longer  than  its  width  at  apex  6. 

6.  First  dorsal  abdominal  segment  black coccineus. 

First  dorsal  abdominal  segment  reddish  or  ferruginous baeri. 

7.  Eyes  swollen  and  bulging  out  from  the  sides  of  the  head  much 

more  than  those  of  the  females ; the  ocelli  placed  far  below 

the  supra-orbital  line brachyceplialus. 

Eyes  not  swollen  noticeably ; the  ocelli  near  the  supra-orbital 
line 8. 

8.  Dorsum  of  thorax  black 9. 

Dorsum  of  thorax  dark  reddish-ferruginous emilise. 

9.  Apical  dorsal  segments  of  abdomen  with  little  or  no  reddish-ferru- 

ginous pile 10. 

Apical  dorsal  segments  of  abdomen  with  much  reddish-ferruginous 
pile doliclioceplialus. 

10.  Third  antennal  segment  longer  than  the  fourth solus. 

Third  antennal  segment  at  most  not  quite  as  long  as  the  fourth.. 11. 

11.  Volsellae  of  genitalia  extending  considerably  beyond  the  tips  of  the 

squamae 12. 

Volsellae  not  extending  far  beyond  the  tips  of  the  squamae. 

atratus. 

12.  Volsellae  of  genitalia  with  three  nearly  equal  lobes  at  the  end. 

kohli. 

Volsellae  of  genitalia  with  two  apical  lobes  each,  these  lobes  dis- 
tinctly smaller  than  the  prominent  rounded  projection  on 
the  inner  side  . pullatus. 

13.  Eyes  swollen  more  or  less ; ocelli  placed  considerably  below  the 

supra-orbital  line,  the  lateral  ones  very  much  nearer  to  the 
eye  margins  than  to  each  other 14. 
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Eyes  like  those  of  the  females ; ocelli  placed  near  the  supra-orbital 
line,  the  lateral  ones  at  most  not  much  nearer  to  the  eye 
margins  than  to  each  other  26. 

14.  Second  dorsal  abdominal  segment  clothed  entirely  with  yellow 

pile 15. 

Second  dorsal  segment  mostly  or  entirely  black 23. 

15.  Third  dorsal  abdominal  segment  partly  or  entirely  clothed  with 

black  or  ferruginous  pile 17. 

Third  dorsal  segment  clothed  entirely  with  yellow  pile 16. 

16.  Apical  dorsal  abdominal  segments  with  white  pile robustus. 

Apical  dorsal  abdominal  segments  with  reddish  or  ferruginous  pile. 

liaueri. 

Apical  dorsal  abdominal  segments  entirely  black morrisoni. 

17.  Thorax  clothed  entirely  with  black  pile ecuadorius. 

Thorax  not  so  clothed 18. 

18.  Apical  dorsal  abdominal  segments  bearing  more  or  less  white  pile. 

tucumanus  or  weisi  var.  albocaudata. 
Apical  dorsal  abdominal  segments  with  only  black  or  ferruginous 
(of  greatly  varying  shade)  pile 19. 

19.  At  most  not  more  than  the  last  two  of  the  apical  dorsal  segments 

of  the  abdomen  bearing  reddish-ferruginous  (of  varying 

shade)  pile 20. 

More  than  two  of  the  apical  dorsal  abdominal  segments  bearing 
reddish-ferruginous  pile 21 . 

20.  Malar  space  shorter  than  the  pedicel  of  the  antenna. ..fraternus. 

Malar  space  fully  as  long  as  the  pedicel  of  the  antenna 48. 

21.  Dorsum  of  abdomen  with  all  the  segments  beyond  the  second 

clothed  entirely  with  reddish-ferruginous  pile liaueri. 

Dorsum  of  abdomen  with  at  least  one  of  the  segments  beyond  the 
second  clothed  partly  or  entirely  with  dark  pile 22. 

22.  From  California  and  (northwestern  Mexico  ?) crotcliii. 

From  South  America robustus  var.  rufocaudatus. 

23.  Ocelli  placed  somewhat  below  the  narrowest  part  of  the  vertex, 

the  eyes  converging  somewhat  above  them  ...ramonensis. 
Ocelli  exactly  in  or  slightly  above  the  narrowest  part  of  the  vertex, 
the  eyes  not  converging  above  them 24. 

24.  Dorsum  of  the  thorax  bearing  a fairly  well  defined  patch  of  white 

pile  on  the  disc funebris. 

Dorsum  of  thorax  without  white  pile 25. 

25.  Dorsum  of  thorax  clothed  with  yellow  pile  in  front  and  on  the 

scutellum,  with  a black  band  between  the  wings. 

robustus  var.  hortulaus. 
Dorsum  of  thorax  entirely  or  almost  entirely  black,  there  being 
often  some  yellow  hair  mixed  with  the  black  in  front. 

brachycephalus. 
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26. 


27. 


28. 


29. 


30. 

31. 

32. 

33. 


34. 

35. 


36. 


37. 


The  first  four  dorsal  abdominal  segments  clothed  entirely  with 
yellow  pile 27. 

Not  all  the  first  four  dorsal  segments  clothed  entirely  with  yellow 
pile 30. 

Either  the  mesopleura  clothed  with  yellow  pile  to  the  bases  of  the 
legs,  or  the  femora  with  considerable  light  pile,  or  both.. 28. 

The  mesopleura  mostly  dark  and  the  femora  with  little  or  no  light 
pile sonorus. 

Apex  of  abdomen  usually  with  a more  or  less  noticeable  amount  of 
ferruginous  pile ; the  mesopleura  with  their  lower  portion 
usually  more  or  less  noticeably  darkened  ; pile  of  scutellum 
often  with  more  or  less  strong  admixture  of  dark  hairs. 

pennsylvanicus. 

Apex  of  abdomen  never  with  ferruginous  pile  ; mesopleura  always 
clothed  entirely  with  yellow  pile  to  the  bases  of  the  legs  ; 
scutellum  never  with  an  admixture  of  black  hairs 29 

Yellow  pile  pale  straw-yellow  in  color  ; the  sixth  dorsal  abdominal 
segment  clothed  with  mostly  black  pile fervidus. 

Yellow  pile  of  a richer,  more  golden,  yellow  color ; the  sixth 
dorsal  abdominal  segment  clothed  with  mostly  yellow  pile. 

sonomae. 


Dorsum  of  thorax  unicolorous  31. 

Dorsum  of  thorax  bicolored 38. 

Mesopleura  yellow 32. 

Mesopleura  entirely  or  mostly  dark 34. 

The  two  apical  dorsal  abdominal  segments  bearing  pale  ferrugin- 
ous pile montezumae. 

The  two  apical  dorsal  segments  entirely  dark 33. 

The  sides  of  the  second  and  third  dorsal  abdominal  segments  with 
more  or  less  reddish-ferruginous  pile pulcher. 

The  second  and  third  dorsal  segments  with  no  reddish-ferruginous 
pile ephippiatus. 

Dorsum  of  thorax  yellow,  reddish-ferruginous,  or  fusco-rufous..35. 

Dorsum  of  thorax  black 36. 

The  last  three  or  four  dorsal  abdominal  segments  yellow  or  rufo- 
ferruginous erailiae. 

Only  the  third  and  fourth  dorsal  abdominal  segments  bearing  pile 
of  a color  other  than  black steindachneri. 

The  apical  dorsal  abdominal  segment  bearing  considerable  ferru- 
ginous pile 37. 

The  apical  dorsal  segment  with  little  or  no  ferruginous  pile. 

mexicanus. 

The  fifth  and  sixth  dorsal  abdominal  segments  black rnedius. 

The  fifth  and  sixth  dorsal  segments  yellow  or  yellowish. 

dolichoceplialus. 
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38.  The  second  and  third  dorsal  abdominal  segments  distinctly  red- 
dish-ferruginous  laticinctus. 


The  second  and  third  dorsal  segments  not  reddish-ferruginous.,39. 
39.  Both  the  first  and  second  dorsal  abdominal  segments  mostly  black. .40. 
Either  the  first,  or  the  second,  or  both  the  first  and  the  second  dor- 
sal segments  clothed  mostly  or  entirely  with  yellow  pile. ..43. 


40.  Scutellum  with  little  or  no  yellow  pile 41. 

Scutellum  with  mostly  or  entirely  yellow  pile 42. 

41.  Malar  space  shorter  than  its  width  at  apex vosnesenskii. 


Malar  space  somewhat  longer  than  its  width  at  apex. 

californicus. 

42.  Squamae  of  the  genitalia  extending  considerably  beyond  the  tips  of 

the  volsellae  ; the  epipygium  with  little  or  no  ferruginous 

pile incarum. 

Squamae  not  extending  beyond  the  tips  of  the  volsellae  ; the  epipy- 
gium with  considerable  ferruginous  pile medius. 

43.  Both  the  second  and  the  third  dorsal  abdominal  segments  clothed 

with  entirely  yellow  pile 44. 

Either  the  second  or  the  third  dorsal  segment  clothed  in  part  with 
black  pile 47. 

44.  All  the  dorsal  abdominal  segments  beyond  the  third  reddish-ferru- 

ginous  opifex. 

Not  more  than  two  of  the  dorsal  abdominal  segments  bearing  red- 
dish-ferruginous pile 45. 

45.  Fourth  dorsal  abdominal  segment  entirely  yellow 46. 

Fourth  dorsal  abdominal  segment  bearing  considerable  black  pile. 

nigrodorsalis. 

46.  First  dorsal  abdominal  segment  entirely,  or  almost  entirely,  black. 

medius. 

First  dorsal  abdominal  segment  with  mostly  yellow  pile. 

pennsylvanicus. 

47.  Malar  space  distinctly  longer  than  its  width  at  apex. 

californicus. 

Malar  space  about  as  long  as  its  width  at  apex brasiliensis. 

48.  Apical  dorsal  abdominal  segments  with  only  black  hair weisi. 

At  least  the  two  apical  dorsal  abdominal  segments  clothed  largely 

with  ferruginous  pile  (of  varying  shade) crotchii. 

Species  of  the  Pratorum  Group  South  of  the 
United  States. 

Bombus  (Bombus)  trinominatus  D.  T. 

||  Bombus  modestus  Smith,  Journ.  of  Ent.,  I,  1861,  p.  153,  n.  4,  9 (not 
the  8 ) (nee  Cresson,  nec  Eversmann). 

Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  109, 
n.  21-22,  9 , not  the  £ . 
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II  Bombus  modestus  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p. 

230  (Catal.). 

“ trinominatus  Dalla  Torre,  Wien.  Ent.  Zeit’g,  IX,  1890,  p. 
139. 

“ “ Cockerell,  Catal.  Abej.  de  Mexico,  1899,  p.  19 

(Catal.). 

Type. — Smith’s  ?nodestus  queen  is  probably  still  extant  in 
the  collection  of  the  British  Museum,  but  Col.  C.  T.  Bing- 
ham failed  to  establish  its  identity  for  me. 

Malar  space  rather  long.  Clypeus  smooth , but  very  delicately  punctate. 
Head  dark.  Dorsum  of  thorax  yellow  in  front , but  black  between  wings 
and  with  only  a slight  admixture  of  yellow  hairs  on  the  scutellum. 
Pleura  black.  Dorsum  of  abdomen  mostly  black , except  the  third  and 
fourth  segments  clothed  with  yellow  pile.  Legs  dark. 

Queen.  Head. — With  little  or  no  light  or  yellow  pile.  Malar  space 
longer  than  its  width  at  apex,  nearly  one-third  as  long  as  the  eye. 
Clypeus  very  smooth  and  shining,  with  very  delicate  punctures. 

Thorax. — Dorsum  in  front  of  wing  bases  covered  with  yellow  pile, 
between  the  wing  bases  black,  and  on  the  scutellum  black  except  for 
a noticeable,  though  slight,  admixture  of  yellow  hairs.  Mesopleura 
entirely  black  from  the  level  of  the  bases  of  the  wings  to  the  bases  of 
the  legs.  Metapleura  and  sides  of  median  segment  entirely  black. 

Abdomen. — Dorsum  : segments  one  and  two  black  ; segments  three 
and  four  entirely  covered  with  bright  yellow  pile ; segment  five  mostly 
black,  but  with  its  apical  margin  fringed  with  yellow  hairs  ; segment 
six  with  a thin  clothing  of  yellow  pile.  Venter  mostly  dark,  but  with 
the  apical  margins  of  the  third  and  fourth  segments  fringed  with  yel- 
low pile. 

Wings. — Moderately  dark. 

Legs. — With  all  pile  black,  including  the  corbicular  fringes. 

Worker  and  male. — Unknown. 

Dimensions. — Length  of  queen  about  19  mm. 

The  queen  is  here  redescribed  from  two  specimens  in  the 
collection  of  the  American  Entomological  Society. 

Habitat. — Mexico  (Oaxaca). 

I think  this  species  belongs  to  the  Pratorum  group  and 
has  its  closest  relative  in  vosnesenskii.  It  resembles  quite 
closely,  in  general  appearance,  the  queen  of  californicus,  but 
it  may  be  readily  separated  from  that  species  by  its  much 
smoother  clypeus  and  by  its  more  chunky  form  as  well  as  by 
certain  differences  in  coloration. 
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Bombus  (Bonibus)  laticinctus  new  species. 

Types . — Described  from  seven  worker  cotypes  and  one 
male  type,  all  collected  by  C.  H.  T.  Townsend  in  Meadow 
Valley,  head  of  Rio  Piedras  Verdes  (six  miles  south  of  Colo- 
nia  Garcia),  Sierra  Madre  of  western  Chihuahua,  Mexico — 
about  7,000  feet  altitude.  Of  these  specimens,  one  worker 
is  deposited  in  the  collection  of  the  Massachusetts  Agricul- 
tural College  and  the  remainder  in  the  collection  of  the 
United  States  National  Museum. 

Much  like  huntii , but  with  a much  wider  black  interalar  band. 

Queen. — Unknown. 

Worker.  Head. — Face  largely  covered  with  yellow  pile  from  the 
basal  portion  of  the  clypeus  to  some  distance  above  the  bases  of  the 
antennae,  this  yellow  pile  with,  at  most,  very  little  dark  hair  admixed 
and  not  nearly  reaching  the  margin  of  the  eye  on  either  side.  Occiput 
bearing  a triangle  of  yellow  pile,  with  or  without  an  admixture  of  dark 
hairs.  Sides  of  the  head  mostly  dark.  Malar  space  slightly  shorter 
than  its  width  at  apex,  about  one-fifth  as  long  as  the  eye.  Clypeus 
coarsely  but,  for  the  most  part,  sparsely  punctate.  Third  antennal 
segment  much  longer  than  the  fifth  ; the  fifth  somewhat  longer  than 
the  fourth. 

Thorax. — Dorsum  with  a very  broad  black  band  between  the  bases 
of  the  wings,  otherwise  clothed  with  yellow  pile ; the  black  interalar 
band  distinctly  more  than  one-half  as  wide,  from  front  to  rear,  as  long, 
from  wing  base  to  wing  base  ; the  center  of  the  disc,  in  the  middle  of 
the  black  band,  with  a naked,  mostly  smooth  area.  Mesopleura 
covered  with  yellow  pile.  Sides  of  median  segment  sometimes  clothed 
with  pure  pale  yellow  pile  and  sometimes  with  a mixture  of  dark  and 
yellow  hairs. 

Abdomen. — Dorsum  : segments  one  and  four  clothed  with  yellow 
pile  ; segments  two  and  three  with  ferruginous-red  pile  ; segments  five 
and  six  with  biack  pile.  Venter  mostly  dark,  but  with  apical  fringes 
of  middle  segments  pale  yellow.  Neither  the  epipygium  nor  the  hypo- 
pygium  with  a median  carina. 

Wings. — Only  slightly  infuscate,  almost  clear  transparent. 

Legs . — Somewhat  variable.  Clothing  of  tibiae,  including  corbicular 
fringes,  black.  The  femora  mostly  black,  but  the  lower  sides  of  the 
basal  portions  of  all  three  pairs  often  bearing  some  pale  yellow  hair. 
The  trochanters  sometimes  entirely  dark,  but  often  clothed  with  more 
or  less  yellow  hair  on  their  lower  sides.  At  least  the  middle  and  hind 
coxae  usually  with  some  yellow  pile. 

Male.  Head. — Rather  elongate.  Face,  aside  from  a sprinkling  of 
black  hairs  in  front  of  the  ocelli  and  next  to  the  eye  margins,  clothed 
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entirely  with  pure  yellow  pile.  Occiput  bearing  a large  triangular 
patch  of  pure  yellow  pile.  Ventro-lateral  portions  of  head  bearing 
mostly  yellow  hair.  Beard  of  mandibles  heavy  and  ferruginous. 
Malar  space  slightly  longer  than  its  width  at  apex,  about  one-fifth 
as  long  as  the  eye.  Clypeus,  for  most  part,  densely  covered  with  pure 
yellow  pile.  Third  and  fifth  antennal  segments  subequal,  the  fourth 
shorter  than  either. 

Thorax. — Coloration  of  pile  much  like  that  of  the  worker ; meta- 
pleura and  sides  of  median  segment  rather  heavily  clothed  with  pure 
yellow  pile. 

Abdomen. — Dorsum:  segments  one  and  four  yellow;  segments  two 
and  three  ferruginous-red ; segment  five  mostly  black,  but  with  a 
sprinkling  of  yellow  hairs  on  the  extreme  sides  ; segments  six  and  seven 
black.  Venter  with  the  apical  margins  of  most  of  the  segments  heavily 
fringed  with  pale  yellow  hairs. 

Genitalia. — About  like  those  of  huntii. 

Wings. — Only  very  slightly  infuscate ; the  fore  pair  clear  trans- 
parent, except  in  the  region  beyond  the  veins,  this  region  being  slightly 
darker  than  the  remaining  portion. 

Legs. — Coxae,  trochanters  and  femora  all  clothed  very  largely  with 
yellow  pile,  the  femora,  however,  with  dark  hair  on  their  upper  sides 
and  around  their  distal  ends.  Fore  and  middle  tibiae  mostly  dark. 
Hind  tibiae  with  outer  faces  flat,  or  slightly  convex,  and  very  sparsely 
hairy,  almost  entirely  bare,  their  fore  and  hind  fringes  moderately  long, 
forming  distinct,  though  weak,  corbiculae,  and  rather  strongly  pale 
ferruginous.  Hind  metatarsi  with  their  outer  faces  somewhat  con- 
caved, their  hind  fringes  moderately  long  toward  their  bases,  but  short 
toward  their  apices. 

Dimensions. — Length  : worker,  10  mm.  to  12^  mm.  ; male,  about 
12  mm.  Spread  of  wings:  worker,  25  mm.  to  27  mm.  ; male,  26| 
mm. 

This  species  is  very  closely  related  to  huntii , from  which 
I have  been  unable  to  separate  it  structurally  and  of  which 
it  may  really  be  a subspecies.  The  yellow  pile  of  this  spe- 
cies varies  from  a pale  straw-yellow  to  a light  gold.  The 
red  pile  is  normally  quite  a deep  red,  and  has  both  red  and 
orange  or  ferruginous  values. 

Bombus  (Bombus)  ephippiatus  Say. 

Bombus  ephippiatus  Say,  Boston  Journ.  Nat.  Hist.,  I,  P.  4,  1837,  p. 
414,  n.  2. 

“ “ Smith,  Cat.  Hym.  Brit.  Mus.,  II,  1854,  p.  399, 

n.  56. 

“ “ Le  Conte,  Writ,  of  Th.  Say  Ent.,  1859,  p.  788, 

n.  2. 
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Bombus  ephippiatus  Greene,  Ann.  Lyc.  Nat.  Hist.  New  York,  VII, 
1860,  p.  171,  n.  7. 

“ Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  107, 
n.  41. 

“ lateralis  Smith,  Descr.  New  Spec.  Hym.,  1879,  p.  134,  n.  11, 
8 . 

“ ephippiatus  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p. 
230  (Catal.) . 

var.  lateralis  Ant.  Handlirsch,  Ann.  Naturh.  Hof- 
mus.  Wien.,  Ill,  1888,  p.  233,  8 . 

“ “ Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  518. 

var.  lateralis  Dalla  Torre,  Cat.  Hym.,  X,  1896, 
p.  518. 

Cockerell,  Cat.  Abej.  de  Mexico,  1899,  p.  19 
(Catal.). 

“ schneideri  H.  Friese,  Zeitsch.  f.  Systemat.  Hym.  und  Dipt., 
Ill  Jahrg.,  Heft  4,  July  1,  1903,  p.  253,  9 . 

“ var.  fuliginosus  H.  Friese,  id.,  9 . 

“ ephippiatus  var.  lateralis  Crawford,  Trans.  Am.  Ent.  Soc., 
XXXII,  1906,  p.  157,  9 , $ . 

Type . — Say’s  type  of  ephippiatus  is,  of  course,  lost.  Smith’s 
worker  type  of  lateralis  is  in  the  collection  of  the  British  Mu- 
seum and  Col.  C.  T.  Bingham  was  able  to  identify  it  for  me. 
Friese  writes  me  that  his  type  specimens  of  schneideri  (the 
queen  cotypes)  are  in  his  private  collection.  He  has  sent 
me  a specimen  of  schneideri  in  good  condition.  The  male  is 
here  described  for  the  first  time,  from  two  cotypes,  one  of 
which  is  deposited  in  the  collection  of  the  United  States 
National  Museum  and  the  other  in  the  collection  of  the  Massa- 
chusetts Agricultural  College. 

The  species  is  peculiar  in  that  the  workers  and  males  do  not  resemble 
the  queens  in  coloration.  Malar  space  of  females  short.  Queens , 
workers  and  males  with  the  sides  of  the  thorax , the  first  abdominal  seg- 
ment and  the  disc  of  the  second  yellow.  Queens  with  dorsum  of  thorax , 
sides  of  dorsal  abdominal  segment  two  and  segments  three , four  and 
five  ferruginous . In  the  males  and  workers , this  ferruginous  pile  of 
the  queens  is  replaced  by  black.  Pile  of  medium  length , thick  and  rather 
fine. 

Queen.  Head. — Mostly  dark  as  a rule.  Face  and  occiput  often  en- 
tirely black,  but  usually  with  a more  or  less  strong  admixture  of  dark 
ferruginous  hairs.  Clypeus  sometimes  with  a sprinkling  of  ferruginous 
hairs.  Labrum  with  fringes  rather  long  and  ferruginous.  Sides  of 
head,  behind  the  eyes,  dark.  Malar  space  shorter  than  its  width  at  the 
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apex,  about  one-sixth  as  long  as  the  eye.  Clypeus,  for  most  part, 
moderately  and  rather  finely  punctate,  coarsely  punctate  on  anterior 
corners.  Third  antennal  segment  somewhat  longer  than  the  fifth,  the 
fifth  somewhat  longer  than  the  fourth. 

Thorax . — Dorsum  covered  with  deep  rich  ferruginous  pile,  the  very 
center  of  the  disc  bare,  smooth  and  shining.  Mesopleura  covered  with 
yellow  pile  to  the  bases  of  the  legs.  Metapleura  mostly  clothed  with 
yellow.  Extreme  sides  of  median  segment  usually  with  considerable 
yellow  pile. 

Abdomen. — Dorsum:  segment  one  bright  yellow  ; segment  two  from 
about  one-third  to  one-half  clothed  with  yellow  pile,  this  yellow  cover- 
ing the  middle  portion  of  the  segment  in  the  form  of  a patch  reaching 
from  the  front  to  the  hind  border  of  the  segment  and  somewhat  wider 
in  front  than  behind,  the  sides  of  this  segment  rich  fox-red  ; segments 
three,  four  and  five  all  clothed  with  deep  rich  fox-red  pile  ; segment 
six  mostly  dark.  Venter  mostly  dark,  but  the  apical  fringes  of  most 
of  the  segments  ferruginous,  at  least  toward  the  sides. 

Wings. — Rather  light,  only  very  moderately  infuscate. 

Legs. — Coxae  mostly  dark,  but  sometimes  with  a little  light  pile  near 
their  apices.  Fore  and  hind  trochanters  usually  mostly  dark,  but  often 
with  some  yellow  hairs,  and  sometimes  the  hind  pair  with  considerable 
light  pile  on  their  lower  sides  ; middle  trochanters  usually  with  much 
light  pile  on  their  lower  sides.  Femora  very  often  entirely  dark,  but 
the  middle  pair  often  with  considerable  yellowish  pile  on  their  lower 
sides  and  the  fore  and  hind  pair  sometimes  with  some  light  hair  below. 
Fore  and  middle  tibiae  usually  entirely  dark,  the  latter  often  with  a 
noticeable  amount  of  ferruginous  hair  mingled  with  the  black  on  their 
outer  sides,  especially  toward  their  distal  ends.  Hind  tibiae  with  cor- 
bicular  fringes  strongly  ferruginous,  i.  e.,  with  ferruginous  hairs  more 
or  less  strongly  intermixed  with  the  black.  Hind  metatarsi  with  no 
long  fringes. 

Worker.  Head. — Except  for  the  fringes  of  the  labrum  and  hairs  on 
the  mandibles,  with  only  dark  pile.  Malar  space  and  antennae  as 
in  queen.  Clypeus  apparently  somewhat  smoother  and  rather  more 
delicately  punctate  than  that  of  the  queen. 

Thorax. — Dorsum  covered  with  black  pile  ; the  very  center  of  the 
disc  naked  ; the  very  front  part  of  the  dorsum  and  the  hind  margin  of 
the  scutellum  sometimes  with  an  inconspicuous  admixture  of  light  yel- 
low hairs.  Pleura  and  sides  of  median  segment  clothed  as  in  queen. 

Abdomen. — Dorsum  : segment  one  as  in  queen  ; segment  two  as  in 
queen,  but  with  the  ferruginous  pile  replaced  by  black  and  the  yellow 
patch  usually  covering  somewhat  more  than  one-half  of  the  segment ; 
segment  three  usually  entirely  dark,  but  sometimes  with  a few  yellow 
hairs  on  the  basal  middle  ; segments  four,  five  and  six  all  dark.  Ven- 
ter dark,  sometimes  with  a few  scattering  yellow  hairs. 

Wings. — Very  light,  transparent,  only  slightly  infuscate. 


HENRY  J.  FRANKLIN. 


89 


Legs . — Dark;  the  middle  trochanters  often  with  considerable  pale 
yellow  pile  on  their  lower  sides. 

Male.  Head.— Face  with  a large  amount  of  yellow  pile,  the  yellow 
more  or  less  intermixed  with  black  hairs  and  placed,  for  the  most  part, 
below  the  bases  of  the  antennae,  being  most  conspicuous  on  the  cly- 
peus  and  strongly  predominating  there  over  the  black  ; some  yellow 
hairs  intermixed  with  the  black  just  above  the  bases  of  the  antennae. 
Occiput  with  a mixture  of  black  and  yellow  pile,  the  black  predomi- 
nating. Ventro-lateral  portions  of  head  with  a considerable  amount 
of  pale  yellow  hair.  Mandibles  with  heavy  ferruginous  beards.  Malar 
space  about  as  long  as  its  width  at  the  apex,  about  one-sixth  as  long 
as  the  eye.  Clypeus  rather  densely  covered,  for  the  most  part,  with 
mostly  yellow  pile.  Third  and  fourth  antennal  segments  subequal  in 
length,  the  fifth  much  longer  than  either. 

Thorax. — Coloration  of  pile  much  like  that  of  worker,  but  the  very 
front  part  of  the  dorsum  and  the  hind  margin  of  the  scutellum  usually 
with  a more  or  less  conspicuous  admixture  of  yellowish  hair. 

Abdomen. — Dorsum  : coloration  of  pile  much  like  that  of  worker, 
but  the  yellow  patch  on  the  second  segment  somewhat  larger,  only  the 
extreme  sides  of  that  segment  being  dark.  Venter  mostly  dark,  but 
with  apical  fringes  of  most  of  the  segments  yellow. 

Genitalia. — Outer  spatha  much  like  that  of  B.  vagans  (fig.  131). 
Inner  spatha  much  like  that  of  B.  impatiens  (fig.  133).  Claspers  (fig. 
177  and  fig.  190)  with  apices  of  branches  broadly  rounded,  as  seen 
from  dorsal  side ; squamae  single  lobed,  triangular,  with  the  outer 
margin  evenly  outcurved  from  base  to  apex,  and  the  inner  margin 
evenly  incurved  in  the  middle,  but  outcurved  in  front  and  behind, 
the  apex  round  pointed,  the  base  only  slightly  wider  than  the  apex  of 
the  branch  ; volsellae  long  and  slender,  somewhat  wider  in  middle  than 
at  apex,  and  with  small  apical  projections.  Sagittae  with  the  usual 
long  shafts  and  sickle-shaped  heads  of  the  Pratorum  group. 

Wings.—  Like  those  of  the  worker. 

Legs. — Hind  coxae  with  much  yellow  pile  on  their  outer  sides.  All 
the  trochanters  with  much  yellow  hair  below.  The  hind  femora,  and 
sometimes  also  the  front  ones,  with  a considerable  amount  of  yellow 
pile  on  the  lower  sides  of  their  basal  portions.  Tibiae  all  dark,  except 
for  some  ferruginous-yellow  hairs  mixed  with  the  black  in  the  hind 
fringe  of  the  corbiculae.  Outer  faces  of  hind  tibiae  slightly  convex  and 
naked,  except  for  a few  scattering  hairs;  hind  fringes  long  and  front 
ones  moderately  so,  forming  rather  distinct  corbiculae.  Hind  meta- 
tarsi with  moderately  long  hind  fringes,  at  least  toward  their  basal 
ends  ; their  outer  faces  nearly  flat  and  with  pubescence  of  two  dis- 
tinctly different  lengths  intermixed,  the  longer  hairs  being  the  more 
sparse. 

Dimensions. — Length  : queen,  16  mm.  to  19  mm.  ; worker,  9 mm. 
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to  13  mm.  ; male,  12  mm.  to  13  mm.  Spread  of  wings:  queen,  38 
mm.  to  39  mm.  ; worker,  20  mm.  to  30  mm.  ; male,  28  mm.  to  29  mm. 
Width  of  abdomen  at  second  segment:  queen,  9 mm.  to  10  mm.  ; 
worker,  4 mm.  to  6 mm.  ; male,  about  5|  mm. 

The  queen  is  here  redescribed  from  twelve,  and  the  worker 
from  eight,  specimens. 

Variation. — The  difference  between  the  typical  ephippiatus 
worker  and  its  color  variant  lateralis  is  that  in  the  former 
there  is  some  yellow  hair  on  the  basal  middle  of  the  third 
abdominal  segment.  The  color  variant  lateralis  is,  however, 
by  far  the  more  common  form  and,  for  this  reason,  is  in 
reality  the  typical  form  of  the  species. 

The  difference  in  coloration  between  the  queen  and  the 
other  castes  is  very  remarkable.  I place  the  different  castes 
together  here,  as  I do,  on  the  authority  of  Mr.  J.  C.  Craw- 
ford (vide  supra),  who  states  that  many  queens  and  workers 
were  taken  from  the  same  nest  at  the  Volcano  Irazu,  Costa 
Rica,  by  Prof.  Lawrence  Bruner  in  1902. 

Smith  (vide  supra)  describes  a worker  color  variant,  which 
is  not  known  to  me,  as  follows  : “ Var.  The  yellow  pubes- 

cence on  the  abdomen  is  on  the  sides  only  of  the  first  and 
second  segments.” 

Crawford  (vide  supra)  says  of  the  worker:  “Pubescence 
of  second  and  third  abdominal  segments  sometimes  red- 
dish.” I have  not  seen  a worker,  which  I feel  certainly 
belongs  to  this  species,  that  shows  this  character,  and  I 
should  be  slow  to  consider  that  a worker  with  this  character 
belonged  to  this  species  unless  I found  it  in  the  same  nest 
with  typical  forms  of  the  species.  I have  not  seen  the  speci- 
mens from  Prof.  Bruner’s  nest,  but  I should  not  be  surprised 
to  find  that  it  did  not  contain  such  a worker.  It  seems  to 
me  that  workers  with  this  character  are  as  likely  to  belong 
to  pulcher  as  to  ephippiatus.  H.  Friese  (vide  supra)  has 
described  a color  variant  of  the  queen  as  follows:  “var. — 
thorax  above  and  segments  four  to  six  fuliginous — pilose — 
var.  fuliginosus .”  I have  seen  no  specimen  so  colored. 

Habitat. — We  have  the  following  certain  records  for  this 
species:  Mexico,  Guatemala  (Val  de  Fuego),  Costa  Rica 


HENRY  J.  FRANKLIN. 


91 


(Volcano  Irazu,  6,000-9,000  feet;  San  Carlos;  San  Jos^,  3,550 
feet;  Cartago,  4950  feet;  La  Estrella  de  Cartago,  Zarsero), 
Colombia  (Chiriqui),  and  Ecuador  (one  $ ).  Judging  from 
Crawford’s  records,  the  species  must  be  confined  to  the 
mountains  or  highlands.  He  gives  no  record  of  finding  a 
single  specimen  in  collections  of  Hymenoptera,  which  he  ex- 
amined, from  Guacimo  (450  feet),  Guapiles  (1,000  feet),  or 
Pozo  Azul  (near  the  Pacific  Ocean),  yet  he  speaks  of  it  as 
the  most  common  species  taken  and  says  that  he  received 
about  one  hundred  workers  from  Cartago.  Cockerell  (Ann. 
and  Magaz.  Nat.  Hist.,  Ser.  8,  X,  1912,  p.  21),  after  his  origi- 
nal description  of  wilmattcz,  makes  the  following  remarks  : 
“The  original  B.  lateralis  Sm.,  was  described  from  the 
mountains  of  Guatemala,  at  a higher  altitude  than  the  locali- 
ties of  wilmattaz.  I think  it  is  probable  that  the  difference 
is  only  racial,  the  form  from  the  higher  altitudes  being  more 
melanic.” 

This  species  has  its  closest  ally  in  B.  pulcher . The  two 
species  are  alike  structurally  as  far  as  I have  been  able  to 
discover,  except  for  certain  differences  in  the  genitalia  of 
the  males,  and  it  is  certain  that  the  queens  and  workers  of 
pulcher  vary  in  coloration  very  markedly  toward  the  colora- 
tion of  the  workers  and  males  of  B.  ephippiatus.  I think  it 
quite  possible  that  by  sufficient  collecting  a complete  grada- 
tion in  coloration  could  be  worked  out  between  the  workers 
of  the  two  species.  Between  the  queens,  however,  it  would 
probably  be  impossible  to  find  such  a gradation.  It  should 
be  noted  that  the  two  species  have  about  the  same  range  of 
habitat  and  are  both  apparently  highland  forms. 

Montezumce  and  nigrodorsalis  are  not  at  all  closely  related 
to  ephippiatus , as  they  both  belong  to  the  Dumoucheli  group. 
I am  of  the  opinion  that  wilmattce  also  belongs  to  the  Du- 
moucheli group,  but  I have  not  seen  the  male  of  that  species. 

Bombus  (Bombas)  pulclier  Cress. 

? Bombus  formosus  Smith,  Cat.  Hym.  Brit.  Mus.,  II,  1854,  p.  403,  n. 

77  (excl.  patria) , 9 . 

“ pulcher  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  108,  n. 

42,  9. 
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? Bombus  pulcher  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p.  231 
(Catal.) . 

“ ephippiatus  var.  pulcher  Ant.  Handlirsch,  Ann.  Naturh.  Hof- 
mus.  Wien.,  Ill,  1888,  p.  233,  9 8 cf. 
var.  pulcher  Cockerell,  Cat.  Abej.  de  Mexico, 
1899,  p.  19. 

var.  pulcher  Dalla  Torre,  Cat.  Hym.,  X,  1896,  p. 
518. 

“ pulcher  Franklin,  Ent.  News,  XVIII,  1907,  p.  91. 

Types. — Smith’s  formosus  is  probably  still  extant  in  the 
British  Museum  collection,  and  a comparison  of  some  pulcher 
queens  with  the  formosus  type  would  probably  settle  once  for 
all  the  old  question  as  to  whether  there  is  an  East  Indian 
species  closely  resembling  the  American  one  in  coloration. 
Smith’s  description  of  formosus  deals  mostly  with  coloration 
and,  were  coloration  alone  sufficient  to  determine  a Bombus 
species,  I should  say  that,  without  a possible  doubt,  formosus 
was  pulcher.  When  I think,  however,  of  such  cases  as  the 
European  confusus,  which  so  closely  resembles  in  coloration 
both  brachycephalus  and  dolichocephalus  of  Central  America,  I 
hesitate  to  consider  two  forms  the  same,  even  when  they  are 
exactly  alike  in  coloration,  unless  I know  their  structure 
is  also  the  same.  There  are  authentic  specimens  of  Cresson’s 
pulcher  in  the  collection  of  the  American  Entomological 
Society.  The  type  specimens  of  the  worker  and  male  castes 
are  in  the  collection  of  the  k.  k.  Hofmuseum  at  Vienna. 

Pile  of  medium  length  and  rather  fine.  Malar  space  of  females  short , 
of  males  medium.  Head  dark.  Thorax  dark  on  dorsum , but  yellow  on 
pleura.  Dorsum  of  abdomen  yellow  in  front  and  black  behind , with 
ferruginous-red  pile  on  the  sides  of  segments  two , three , and  sometimes 
four — the  last  sometimes  entirely  red-ferruginous . 

Queen.  Head.— Fringe  on  labrum  and  hairs  on  mandibles  dark  yel- 
lowish-ferruginous, otherwise  with  black  pile  only.  Malar  space  dis- 
tinctly shorter  than  its  width  at  apex,  about  one-sixth  as  long  as  the 
eye.  Clypeus  with  disc  sparsely  and  delicately  punctate  and  margin 
coarsely  punctate.  Third  antennal  segment  much  longer  than  the  fifth, 
the  fifth  somewhat  longer  than  the  fourth. 

Thorax  —Dorsum  clothed  with  black  pile,  but  very  often  with  a 
noticeable  admixture  of  yellow  hairs  with  the  black  on  the  front 
margin  ; the  very  center  of  the  disc  naked  and  shining.  Mesopleura 
covered  with  yellow  pile  from  the  level  of  the  tegulae  to  the  bases  of 
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the  legs  (toward  the  head,  however,  the  yellow  does  not  reach  up  to 
the  level  of  the  tegulae).  Metapleura  mostly  or  entirely  clothed  with 
yellow.  Sides  of  median  segment  sometimes  entirely  dark,  but  usu- 
ally with  mostly  yellow  pile. 

Abdomen. — Dorsum  : segment  one  yellow;  segment  two  mostly  yel- 
low, but  with  the  sides  bearing  reddish-ferruginous  pile,  the  sides  of 
the  yellow  area  converging,  and  the  ferruginous  areas  on  each  side  en- 
larging, posteriorly  ; segment  three  sometimes  very  largely  covered 
with  yellow  pile,  the  yellow  reaching  back  in  the  middle  to  the  hind 
margin  of  the  segment  for  more  than  one-third  of  the  length  of  that 
margin,  but  often  only  the  basal  middle  of  the  segment  with  yellow 
pile,  the  remainder,  in  any  case,  being  reddish-ferruginous  ; segments 
four,  five  and  six  black.  Venter  black.  Hypopygium  without  median 
carina. 

Wings.—  Moderately  dark,  distinctly  darker  than  those  of  ephippia- 
tus , about  like  those  of  haueri. 

Legs. — Usually  black  ; trochanters  and  bases  of  femora  rarely  with 
a few  light  or  yellow  hairs. 

Worker. — Much  like  queen,  but  with  lighter  wings  ; the  yellow  pile 
sometimes  almost  white  ; the  ferruginous-red  pile  paler  than  that  of 
the  queen. 

Male.  Head. — Face  always  with  a noticeable  admixture  of  yellow 
hairs  on  the  clypeus,  this  color  often  strongly  predominating ; often 
with  this  admixture  of  yellow  continued  upward  to  above  the  bases  of 
the  antennae.  Occiput  usually  entirely  black,  but  often  with  a slight 
admixture  of  yellow  hairs.  Ventro-lateral  portions  of  head  sometimes 
entirely  dark,  but  usually  with  more  or  less,  and  often  with  consider- 
able, yellow  hair.  Malar  space  somewhat  longer  than  its  width  at 
apex,  about  one-fifth  as  long  as  the  eye.  Clypeus  mostly  covered  with 
pile.  Third  and  fourth  antennal  segments  subequal  in  length,  the  fifth 
much  longer  than  either. 

Thorax. — Coloration  of  pile  like  that  of  the  females. 

Abdomen. — Dorsum  : coloration  of  the  pile  like  that  of  the  workers, 
but  the  ferruginous  pile  often  faded  out  almost  to  yellow.  Venter 
mostly,  and  sometimes  entirely,  dark,  but  often  with  the  apical  fringes 
of  most  of  the  segments  yellow  ; hypopygium  usually  with  a tawny 
apical  beard. 

Genitalia. — Outer  and  inner  spathae  much  like  those  of  B.  ephippia- 
tus.  Claspers  (fig.  154  and  fig.  194)  a good  deal  like  those  of  ephip- 
piatus,  but  with  the  apices  of  the  branches,  as  seen  dorsally,  rather 
more  quadrate  and  somewhat  narrower  in  proportion  to  their  pre- 
apical  portions,  and  with  the  squamae  having  their  inner  margins 
evenly  incurved  from  base  to  apex  and  their  bases  considerably  wider 
than  the  apices  of  the  branches. 

Wings. — Somewhat  infuscate,  far  lighter  than  those  of  queen  and, 
as  a rule,  somewhat  lighter  than  those  of  worker. 
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Legs. — Coxae  sometimes  entirely  dark,  but  often  with  more  or  less 
yellow  hair  ; trochanters  sometimes  entirely  dark,  but  usually  with  a 
noticeable  amount,  and  sometimes  with  a great  deal,  of  yellow  pile  on 
their  lower  sides ; femora  usually  with  little  or  no  light  or  yellow  pile, 
but  the  hind  pair  often  with  some  yellow  hair  on  the  lower  sides  of 
their  basal  portions  and  sometimes  all  three  pairs  with  considerable 
yellow  on  the  lower  sides  of  their  basal  halves  ; tibiae  dark,  except  the 
hind  fringes  of  the  hind  pair  often  more  or  less  ferruginous-yellow,  the 
outer  faces  of  the  hind  pair  slightly  convex  and  naked,  except  for  a 
few  scattering  hairs,  and  their  hind  fringes  long,  forming  rather  weak, 
but  distinct,  corbiculae.  Hind  metatarsi  with  rather  long  hind  fringes 
toward  their  bases  ; their  outer  faces  flat  or  slightly  concaved. 

Dimensions. — Length  : queen,  16  mm.  to  20  mm.  ; worker,  12  mm. 
to  15  mm.  ; male,  mm.  to  13  mm.  Spread  of  wings:  queen,  37 
mm.  to  41  mm.  ; worker,  26  mm.  to  31  mm.  ; male,  21  mm.  to  31 
mm.  Width  of  abdomen  at  second  segment:  queen,  about  9 mm.  ; 
worker,  5 mm.  to  7 mm.  ; male,  4 mm.  to  6 mm. 

I have  here  redescribed  this  species  from  six  queens,  three 
workers  and  five  males. 

Variation . — The  following  variations,  which  seem  distinct 
enough  for  description,  are  before  me.  They  grade  com- 
pletely (the  gradations  are  before  me)  into  the  typical 
forms  above  described. 

Color  Variant  1. — Queen  like  the  typical  queen,  but  with  the  ferru- 
ginous-red pile  on  the  second  and  third  dorsal  abdominal  segments 
largely,  though  not  entirely,  replaced  with  black,  the  replacement  on 
the  second  segment  consisting  of  a rather  weak  admixture  of  black 
hairs  with  the  red  on  the  extreme  sides  of  the  segment,  and  on  the 
third  segment  consisting  of  a black  area  on  the  extreme  sides,  this  area 
narrowing  and  extending  half-way  to  the  middle  line  along  the  front 
margin  of  the  segment.  One  specimen  from  Olas  de  Moka,  Depart- 
ment Solola,  Guatemala — 3,000  feet  altitude. 

Color  Variant  2. — Worker  like  the  queen  of  Color  Variant  1,  but 
with  the  black  predominant  on  the  sides  of  the  second  abdominal  seg- 
ment, there  being  only  a moderately  strong  admixture  of  ferruginous- 
red  hairs  with  the  black,  and  with  the  outer  two-thirds  of  each  red 
patch  on  segment  three  completely  replaced  by  black.  One  speci- 
men from  Olas  de  Moka,  Department  Solola,  Guatemala — 3,000  feet 
altitude. 

Male  Color  Variant  1. — Like  typical  male  described  above,  but  with 
a weak  admixture  of  black  hairs  with  the  ferruginous-red  on  the  sides 
of  segment  two  and  with  a very  strong  admixture  of  black  hairs  on  the 
sides  of  segment  three.  One  specimen  from  Olas  de  Moka,  Depart- 
ment Solola,  Guatemala — 3,000  feet  altitude. 
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Male  Color  Variant  2. — Like  typical  male,  but  with  the  middle  two- 
thirds  of  the  fourth  dorsal  abdominal  segment  clothed  with  yellow  pile. 
A single  specimen,  taken  in  coitu  with  a typical  queen  at  Ozumba, 
Mexico — 8,088  feet  altitude. 

Male  Color  Variant  3 . — Like  the  worker  color  variant  in  coloration. 
One  specimen  from  Mexico. 

Male  Color  Variant  4. — Like  typical  male,  but  with  the  fourth  dorsal 
abdominal  segment  covered  with  ferruginous-red  pile,  except  for  a 
strong  admixture  of  black  hairs  on  its  basal  middle.  One  specimen 
from  Ozumba,  Mexico — 8,088  feet  altitude. 

Habitat. — We  have  the  following  certain  records  for  this 
species  : Mexico  (Ixtaceihautl,  Popocatepetl — 8,000  feet  alti- 
tude, Ozumba,  Jalapa),  Guatemala  (Olas  de  Moka — Depart- 
ment Solola)  and  Venezuela. 

Pulcher  is  a very  appropriate  name  for  this  species,  for  it 
is  indeed  a handsome  one.  It  has  its  nearest  ally  in  ephip- 
piatus, the  only  marked  structural  difference  between  the  two 
species  being  the  difference  in  the  form  of  the  squamae  of 
the  male  genitalia. 

Species  of  the  Dumoucheli  Group  South  of  the 
United  States. 

Bombas  (Bombus)  montezuinse  Ckll. 

Bombus  laboriosus  Smith,  Journ.  of  Ent.,  I,  1861,  p.  153,  n.  3,  9 8 . 

“ Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  109,  n. 

42  and  43,  9 8 . 

“ “ Cresson,  Tran.  Amer.  Ent.  Soc.,  VII,  1879,  p.  230 

(Catal.). 

“ ephippiatus  var.  laboriosus  Ant.  Handlirsch,  Ann.  Naturh. 
Hofmus.  Wien.,  Ill,  1888,  p.  233. 
var.  laboriosus  Dalla  Torre,  Cat.  Hym.,  X,  1896, 
• p.  518. 

var.  laboriosus  Cockerell,  Cat.  Abej.  de  Mexico, 
1899,  p.  19. 

? “ weisi  H.  Friese,  Zeitsch.  f.  System.  Hym.  und  Dipt.,  Jahrg. 

Ill,  Heft.  4,  1903,  p.  253,  S (not  the  cT). 

“ ephippiatus  var.  laboriosus  Franklin,  Ent.  News,  XVIII,  1907, 
p.  91. 

“ weisi  Franklin,  Ent.  News,  XVIII,  1907,  p.  91. 

“ ephippiatus  var.  montezumce  Cockerell,  Ann.  Magaz.  Nat. 
Hist.,  Ser.  8,  I,  1908,  p 344. 
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Types. — Col.  C.  T.  Bingham  failed  to  locate  Smith’s  type 
specimens  of  this  species  in  the  collection  of  the  British  Mu- 
seum for  me.  Yet  it  is,  of  course,  possible  that  they  may  still 
be  extant.  Friese’s  type  specimens  of  weisi  are  in  his  private 
collection.  I am  inclined  to  the  opinion  that  the  weisi  $ was 
a worker  of  this  species.  I have  before  me  a male  weisi , deter- 
mined by  Friese,  and  this  specimen  is  certainly  not  of  this 
species.  I here  describe  the  true  male  for  the  first  time  from 
two  cotypes  of  that  sex,  deposited  in  the  collection  of  the 
United  States  National  Museum. 

Queen. — I have  never  seen  either  a queen  ora  worker  of  this  species. 
Smith  described  these  castes  as  follows  : “ Female . — Length  8 lines. 

Black,  pubescent ; the  head  entirely  black,  with  the  clypeus  very  smooth 
and  shining  and  delicately  punctured.  The  thorax  with  black  pubes- 
cence above  and  beneath,  that  on  the  sides  pale  yellow  ; the  pubes- 
cence on  the  legs  entirely  black  ; the  wings  fusco-hyaline,  the  nervures 
black.  Abdomen  : the  three  basal  segments  clothed  with  pubescence 
of  a pale  yellow,  somewhat  lemon-colored,  that  on  the  third  segment 
not  quite  extending  to  the  lateral  margins  ; the  apical  segment  thinly 
sprinkled  with  ferruginous  hairs.” 

“ Worker. — Length  5 lines.  Colored  like  the  female.” 

Handlirsch  described  the  queen  and  worker  together,  from 
two  specimens  of  each  caste  as  follows  : “ Thorax  as  in  pul- 
cher ; abdomen  with  the  first  and  second  segments  entirely 
yellow  haired,  the  third  segment  yellow  in  the  middle  ; fox- 
colored  or  brown  pile  absent ; the  sixth  segment  is  pale  red- 
dish haired.” 

Friese’s  description  of  the  worker  is  as  follows  : “ Black, 

black-haired ; like  B.  epliippiatus  var.  lateralis,  but  larger : 
segments  1-3  yellow-,  4-5  black-,  6 red-haired ; with  longer 
cheeks.  Length,  15  mm. ; width  of  thorax,  mm*” 

Male.  Head. — Face  with  a mixture  of  dark  and  pale  yellow  hairs  ; 
occiput  with  dark  brown  or  black  pile;  sides  of  head,  beneath  and 
behind  the  eyes,  with  considerable  pale  yellow  pile  (most  of  this  light 
pile  is  well  under  the  head,  the  sides  immediately  behind  the  eyes 
being  mostly  dark).  Malar  space  apparently  somewhat  longer  than 
its  width  at  apex,  about  one-fourth  as  long  as  eye.  Clypeus  shining, 
finely  punctate  toward  the  side  and  upper  margins,  but  sparsely  and 
delicately  punctate  over  a considerable  portion  of  the  disc.  Third  and 
fourth  antennal  segments  subequal  in  length,  the  fifth  nearly  as  long  as 
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both  together;  most  of  the  segments  of  the  flagellum  appearing  slightly 
arcuate  when  viewed  laterally  (the  first  two  segments  and  the  apical 
one  are  not  at  all  arcuate). 

Thorax. — Dorsum  clothed  with  dark  brown  or  black  pile  ; the  front 
part  with  a noticeable  admixture  of  pale  yellow  hairs  ; the  very  center 
of  the  disc  naked,  smooth  and  shining.  Mesopleura  covered  with  pale 
yellow  pile  from  the  level  of  the  bases  of  the  wings  to  the  bases  of  the 
legs.  Metapleura  mostly  clothed  with  pale  yellow  pile.  Sides  of  me- 
dian segment  also  with  considerable  pale  yellow  hair. 

Abdomen. — Dorsum  : segments  one  and  two  entirely  covered  with 
yellow  pile  ; segment  three  either  entirely  clothed  with  yellow  pile  or 
with  the  greater  part  yellow  and  the  extreme  sides  more  or  less  dark  ; 
segment  four  covered  with  black  pile  ; segment  five  mostly  black,  but 
with  its  very  apical  margin  bearing  pale  ferruginous  pile  ; segments 
six  and  seven  with  pale  ferruginous  pile.  Venter  dark,  but  most  of 
the  segments  with  long  apical  fringes  of  very  pale  yellow  hairs. 

Genitalia. — Claspers  (fig.  183  and  fig.  193)  long  and  appearing 
moderately  powerful ; branches  pointed  at  the  apex,  as  viewed  dorsally, 
with  the  very  points  rounded,  these  apices  being  bent  strongly  mesad  ; 
the  squamae  weakly  bilobed,  the  inner  lobe  being  distinctly  larger  and 
more  prominent  than  the  outer  one,  and  extending  mesad  far  beyond 
the  inner  margin  of  the  volsella  (this  inner  lobe  seems  to  take  the  form 
of  a flat  plate  or  scale  more  than  is  commonly  the  case  with  Bombus 
males),  the  outer  lobe  short  and  tending  to  be  pointed,  but  with  the 
very  apex  rather  broadly  rounded  ; volsellse  very  long  and  extending 
considerably  beyond  the  tips  of  both  the  sagittae  and  the  squamae, 
their  apices  blunt  and  quadrate  and  their  outer  margins  evenly  out- 
curved,  hairs,  except  on  the  basal  portion  of  their  inner  sides,  being 
unusually  wanting.  Sagittae  with  shafts  long  and  bent  outward 
strongly  in  the  middle,  with  a noticeable  projection  on  the  middle  of 
the  lower  side  of  each  ; their  heads  reaching  as  far  posteriorly  as  the 
apices  of  the  squamae,  being  somewhat  foliaceous  and  recurved  at  the 
tip  (this  tip  being  rounded)  and  without  noticeable  spines,  teeth  or 
points.  Uncus  moderately  broad  behind,  but  tapering  to  a narrow 
recurved  tip. 

Wings. — Very  light,  but  slightly  infuscate. 

Legs. — Coxae  mostly  dark,  the  hind  pair  with  a few  yellowish  hairs  ; 
fore  and  middle  trochanters  with  a considerable  amount  of  very  pale 
yellow  pile,  the  hind  pair  with  only  a very  little  light  hair;  the  basal 
halves  of  the  front,  and  sometimes  also  of  the  middle,  femora  with 
much  pale  yellowish  hair  on  their  lower  sides,  the  remaining  portions 
all  being  dark  ; the  hind  femora  dark,  sometimes  with  a few  light  hairs 
on  the  lower  sides  of  their  basal  portions  ; tibise  dark,  the  outer  faces 
of  the  hind  pair  slightly  convex  and  sparsely  hairy  and  their  hind  fringes 
moderately  long ; hind  metatarsi  oblong,  slightly  concaved  on  their 
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outer  sides,  of  nearly  equal  width  throughout  their  length,  without 
long  hind  fringes. 

Dimensions. — Length  : queen,  about  17  mm.  ; worker,  about  11 
mm.  ; male,  12  mm.  to  13  mm.  Spread  of  wings  : male,  26  mm.  to 
28  mm. 

Variation. — The  principal  variation  in  this  species  is  in  the 
coloration  of  the  third  dorsal  abdominal  segment.  If  it 
seems  desirable  to  give  names  to  distinguish  the  form  in 
which  this  segment  is  entirely  yellow  from  the  one  in  which 
its  extreme  sides  are  dark,  possibly  the  name  weisi  must  go 
with  the  former,  while  the  name  montezumcE  indicates  the 
latter,  variation.  Perhaps  a new  name  should  be  given  to 
the  first  form. 

Habitat. — Our  certain  records  for  this  species  are  : Mexico 
(Oajaca  and  Tlalpam)  and  Costa  Rica  (San  Carlos). 

This  species  has  its  nearest  relative  in  B.  nigrodorsalis . It 
may  be  distinguished  from  that  species  by  its  having  the  dor- 
sum of  the  thorax  dark,  without  the  yellow  band  across  the 
front  part  and  without  the  yellow  fringe  on  the  hind  margin 
of  the  scutellum.  It  may  be  at  once  separated  from  pulcher , 
ephippiatus  and  wilmattce  by  the  ferruginous  hair  on  the  apex 
of  its  abdomen  and  probably  also  by  its  somewhat  longer 
malar  space.  I consider  montezumce  and  nigrodorsalis  the 
most  primitive  of  all  the  New  World  species  of  Bombus. 

Bombus  (Bombus)  nigrodorsalis  Franklin. 

Bombus  nigrodorsalis  Franklin,  Ent.  News,  XVIII,  1907,  p.  90. 

“ “ var.  laticollis  Franklin,  Ent.  News,  1907,  p.  91. 

Types. — Typical  nigrodorsalis  was  originally  described  from 
one  queen  and  one  worker.  These  specimens  together  with 
five  queens  and  one  worker  (paratypes)  are  in  the  collection 
of  the  United  States  National  Museum.  I do  not  now  con- 
sider the  form  laticollis  to  be  a good  subspecies,  but  rather 
look  upon  it  as  a color  variant.  The  specimen,  from  which 
this  variant  was  described,  was  a queen.  It  is  also  in  the 
collection  of  the  United  States  National  Museum.  The  type 
of  the  male,  here  described  for  the  first  time,  is  in  the  same 
collection.  All  these  type  specimens  were  collected  by  C. 
H.  T.  Townsend  in  Meadow  Valley,  head  of  Rio  Piedras 
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Verdes  (six  miles  south  of  Colonia  Garcia),  Sierra  Madre  of 
western  Chihuahua,  Mexico — about  7,000  feet  altitude. 

Malar  space  rather  long.  Head  mostly  dark.  Dorsum  of  thorax  yel- 
low in  front  and  with  a posterior  fringe  of  yellow  on  scutellum  ; pleura 
yellow  ; dorsum  of  abdomen  of  females  with  first  three  segments  yellow , 
fourth  black , fifth  black  with  apical  margin  bearing  ferruginous  hairs , 
and  sixth  ferruginous.  Dorsum  of  male  abdomen  with  three  basal  seg- 
ments yellow , the  apical  half  bearing  black , yellow  and  ferruginous 
hairs. 

Queen.  Head. — Face,  occiput  and  ventro-lateral  portions  all  black, 
except  for  a slight  sprinkling  of  light  hairs,  visible  with  a lens,  above 
the  bases  of  the  antennae.  Labrum  sulcate  in  the  middle  and  fringed 
on  free  edge  with  ferruginous-yellow  hair.  Malar  space  distinctly 
longer  than  its  width  at  apex,  about  one-third  as  long  as  eye.  Cly- 
peus  rather  smooth  and  shining  and  very  delicately  and  sparsely  punc- 
tate over  the  entire  surface,  except  the  corners.  Third  antennal  seg- 
ment somewhat  longer  than  the  fifth  ; the  fifth  distinctly  longer  than 
the  fourth. 

Thorax. — Mesopleura  covered  with  light  yellow  pile  from  the  tegulae 
to  the  bases  of  the  legs,  the  yellow  of  the  two  pleura  being  connected 
by  a rather  narrow  band  of  the  same  color  crossing  the  dorsum  in 
front,  this  yellow  band  not  nearly  extending  back  on  the  middle  of  the 
dorsum  to  even  with  the  tegulae,  but  its  hind  border  curving  forward 
strongly  from  them  on  each  side.  Scutellum  with  a mere  fringe  of 
yellow  hairs  behind.  Dorsum  otherwise  entirely  covered  with  black 
pile,  except  for  a very  small  bare  spot  on  the  center  of  the  disc. 

Abdomen. — Dorsum  : first  three  segments  clothed  entirely  and  rather 
densely  with  bright  yellow  pile  ; segment  four  entirely  dark  ; segment 
five  mostly  clothed  with  black  pile,  but  with  ferruginous  hairs  on  its 
apical  margin  ; segment  six  with  ferruginous  pile.  Venter  black  to- 
wards the  base,  but  with  the  apical  fringes  of  the  second,  third  and 
fourth  segments  light  yellow  ; hair  fringing  the  apical  margin  of  the 
fifth  segment  and  the  entire  sixth  segment  yellow.  Hypopygium  with- 
out median  carina. 

Wings. — Somewhat  stained  with  brown. 

Legs. — Middle  and  hind  coxae  usually  bearing  some  yellow  hairs, 
but  sometimes  entirely  black  ; femora  all  dark  and  bearing  no  light 
or  yellow  pile ; front  and  middle  tibiae  dark  ; hind  tibiae  sometimes 
entirely  and  always  mostly  black,  sometimes  with  some  of  the  hairs  in 
the  hind  corbicular  fringes  tinged  with  pale  ferruginous  color. 

Worker. — Like  the  queen,  except  in  size,  but  with  corbicular  fringes 
entirely  black  and  the  pile  of  the  apical  abdominal  segment  and  the 
apical  fringe  of  the  fifth  segment  much  less  strongly  ferruginous  than 
in  the  queen. 
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Male.  Head. — Face  with  only  cinereous  (black  and  whitish  hairs 
mixed)  pile.  Occiput  entirely  dark.  Ventro-lateral  portions  with 
mostly  cinereous  or  pale  pile.  Malar  space  distinctly  longer  than  its 
width  at  apex,  nearly  one-fourth  as  long  as  eye.  Clypeus  mostly  naked 
and  moderately  punctate,  the  punctures  over  the  greater  part  of  the 
disc  being  for  the  most  part  rather  delicate.  Fifth  antennal  segment 
much  longer  than  third  and  third  much  longer  than  fourth. 

Thorax. — Coloration  of  pile  much  like  that  of  queen  and  worker, 
but  with  the  yellow  pile  on  the  front  part  of  the  dorsum  reaching  back 
to  nearly  even  with  the  tegulae  all  the  way  across  ; metapleura  and 
sides  of  median  segment  clothed  rather  densely  with  pure  pale  yellow 
pile. 

Abdomen. — Dorsum  : segments  one,  two  and  three  entirely  covered 
with  pale  yellow  pile  ; segment  four  mostly  dark,  but  with  apical  mar- 
gin bearing  whitish  yellow  pile  and  with  yellow  hairs  more  or  less  ad- 
mixed with  the  black,  except  on  the  very  middle  portion,  the  extreme 
sides  having  this  yellowish  admixture  very  strongly;  segment  five 
mostly  dark,  but  with  a fringe  of  whitish  hairs  on  the  middle  of  the 
apical  margin  ; segment  six  dark,  but  with  apical  margin  bearing  fer- 
ruginous hairs  ; segment  seven  with  ferruginous  clothing.  Venter  with 
mostly  whitish-yellow  pile. 

Wings. — Very  light,  almost  clear  transparent,  only  slightly  inf uscate. 

Legs. — Coxae  all  with  some  pale  hair,  at  least  on  their  outer  sides  ; 
trochanters  all  with  considerable  pale  pile  on  their  lower  sides  ; femora 
mostly  dark,  but  at  least  the  middle  and  hind  pair  with  considerable 
pale  yellow  on  the  lower  sides  of  their  basal  halves  ; tibiae  all  dark. 
Outer  faces  of  hind  tibiae  convex  and  hairy,  the  hind  fringes  long  and 
the  front  ones  moderately  so,  forming  very  weak  corbiculae.  Hind 
metatarsi  with  outer  faces  nearly  flat  and  hind  fringes,  for  most  part, 
short. 

Dimensions. — Length:  queen,  about  19  mm.;  worker,  about  12£ 
mm.;  male,  nearly  14  mm. 

Variation. — The  description  of  the  color  variant  ( laticollis ) 
is  as  follows  : Like  typical  nigrodorsalis  queen,  but  with  band 
of  yellow  pile,  running  across  anterior  part  of  dorsum  of 
thorax,  much  wider  and  reaching  back  in  the  middle  to  even 
with  the  tegulae.  Middle  and  hind  trochanters  and  bases  of 
hind  femora  beneath  bearing  considerable  yellow  pile.  Hind 
fringes  of  corbiculae  strongly  ferruginous. 

This  species  has  its  closest  relative  in  montezumce. 

Bombus  (Bombus)  wilmattse  Ckll. 

Bombus  ephippiatusy  var.  d.,  Ant.  Handlirsch,  Ann.  Naturh.  Hofmus. 

Wien.,  Ill,  1888,  p.  233,  8 . 
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Bombus  lateralis  wilmattce  Cockerell,  Ann.  and  Magaz.  Nat.  Hist., 

Ser.  8,  X,  1912,  p.  21,  8 . 

Bombus  guatemalensis  Franklin,  Trans.  Amer.  Ent.  Soc.,  XXXVIII, 
Jan.,  1912,  pp.  196  and  197. 

Types. — The  type  of  the  queen  caste,  described  here  for 
the  first  time,  came  from  Ecuador  and  is  deposited  in  the 
collection  of  the  United  States  National  Museum.  Cockerell’s 
worker  type  came  from  Antigua,  Guatemala.  Handlirsch’s 
specimen  came  from  Guatemala.  I have  not  seen  Cockerell’s 
type. 

Pile  rather  short  and  fine.  Malar  space  rather  short.  Head  mostly 
dark.  Dorsum  of  thorax  pale  yellow , with  a black  inter  alar  band. 
Dorsum  of  abdomen  with  first  segment  yellow  ; second  mostly  yellow , 
but  black  on  the  extreme  sides  ; third  yellow  in  the  middle  and  black  on 
the  sides  ; the  remainder  black.  Corbicular  fringes  dark. 

Queen.  Head. — Face  mostly  dark,  but  with  a slight  sprinkling  of 
pale  yellow  hairs  above  the  bases  of  the  antennae.  Occiput  with  a 
strong  admixture  of  pale  yellow  hairs.  Ventro-lateral  portions  of  head 
mostly  dark.  Malar  space  shorter  than  its  width  at  apex,  about  one- 
sixth  as  long  as  eye.  Clypeus,  for  most  part,  delicately  and  rather 
sparsely  punctate.  Third  antennal  segment  longer  than  the  fifth,  the 
fifth  longer  than  the  fourth. 

Thorax. — Dorsum  yellow,  with  a weak  and  poorly  defined  black 
interalar  band,  the  yellow  strongly  encroaching  on  the  black  pile, 
especially  near  the  bases  of  the  wings.  Mesopleura  yellow  to  the  bases 
of  the  legs.  Metapleura  mostly  clothed  with  yellow,  and  sides  of  me- 
dian segment  with  a large  amount  of  yellow  pile. 

Abdomen. — Dorsum  : segment  one  yellow  ; segment  two  about  two- 
thirds  clothed  with  yellow  pile,  this  yellow  portion  being  all  in  one 
area  on  the  middle  of  the  segment  and  extending  from  the  front  mar- 
gin back  to  the  hind  one,  the  sides  of  this  area  converging  posteriorly, 
the  sides  of  the  segment  being  black;  segment  three  black,  except  fora 
patch  of  yellow  on  the  middle  third,  the  sides  of  this  patch  converging 
posteriorly,  but  not  meeting ; segments  four,  five  and  six  black.  Venter 
dark. 

Wings.— Rather  light,  only  moderately  infuscate  for  a queen. 

Legs. — Anterior  and  middle  pair  dark.  Hind  coxae  with  consider- 
able yellow  hair  on  their  outer  sides  ; hind  trochanters  mostly  dark  ; 
hind  femora  with  a noticeable  amount  of  yellow  pile  on  the  lower  side 
of  their  very  basal  portions  ; corbicular  fringes  mostly  dark.  Hind 
metatarsi  with  no  long  fringes. 

Worker. — Much  like  queen.  Occiput  sometimes  entirely  dark  and 
sometimes  with  yellow  pile  strongly  predominant ; face  sometimes  en- 
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tirely  dark  and  sometimes  with  yellow  strongly  predominant  above  the 
bases  of  the  antennae,  there  being  all  gradations  between  these  two 
conditions  on  both  face  and  occiput.  Dorsum  of  thorax  as  in  queen, 
but  with  interalar  band  broad  and  usually  well  defined  (this  band  is  of 
varying  width  in  different  individuals,  reaching  a maximum  of  two- 
thirds  as  wide,  from  front  margin  to  rear  margin,  as  long,  from  wing 
base  to  wing  base).  Yellow  patch  on  third  dorsal  abdominal  seg- 
ment sometimes  covering  not  more  than  one-fifth  of  the  segment  and 
sometimes  covering  nearly  half  of  it,  but  usually  covering  less  than 
one-third,  its  sides  often  rapidly  diverging  (instead  of  converging) 
posteriorly. 

Wings. — Light,  transparent,  only  slightly  infuscate. 

Legs. — Mostly  dark  ; in  all  but  one  specimen,  lacking  the  yellow  pile 
present  on  some  of  the  hind  leg  segments  of  the  queen. 

Male. — Unknown. 

Dimensions. — Length:  queen,  about  15  mm.;  worker,  11  mm.  to 
14  mm.  Spread  of  wings:  queen,  36  mm.  ; worker,  26  mm.  to  29  mm. 
Width  of  abdomen  at  second  segment : queen,  about  1\  mm. ; worker, 
5 mm.  to  6|  mm. 

Habitat. — Guatemala  (Quiche — one  worker,  Antigua — six 
workers,  Guatemala  City — four  workers)  and  Ecuador  (one 
queen  and  three  workers). 

This  species  apparently  belongs  to  the  Dumoucheli  group 
and  probably  has  its  closest  allies  in  montezumcB  and  nigro- 
dorsalis.  Its  yellow  pile  is  very  pale  yellow.  The  worker 
caste  is  here  redescribed  from  four  specimens,  one  of  which 
was  collected  in  Guatemala  (Quiche)  and  the  other  three  in 
Ecuador. 

Bombus  (Bombns)  emilise  D.  T. 

||  Bombus  thoracicus  Sichel,  Ann.  Soc.  Ent.  France,  (4),  II,  1862,  p. 

121,  $ S o’  ; T.  14,  F.  2 ( 9 ) and  3 (o’). 

? “ bellicosus  Smith,  Descr.  New  Spec.  Hym.,  1879,  p.  131,  n. 

1,  9 (excl.  patria). 

“ thoracicus  Holmberg,  Anal.  Soc.  Cient.  Argent.,  VIII,  1879, 
p.  157,  n.  2,  9 S o’. 

? “ muscorum  var.  Corsicus  Dalla  Torre,  Ber.  naturw.-mediz. 

Ver.  Innsbr.,  XII,  1882,  p.  30,  8 (excl.  patria). 
“ thoracicus  Holmberg,  Actas  Acad.  Ci.  Cordoba,  V,  p.  2,  1884, 
p.  118,  n.  2,  9 d1  8 . 

Radoszkowski,  Bull.  Soc.  Natural.  Moscou,  LIX, 
1884,  p.  79;  T.  3,  F.  29. 

Ant.  Handlirsch,  Ann.  Naturh.  Hofmus.  Wien, 
III,  1888,  p.  235  ; T.  10,  F.  4. 
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Bombus  Emilice  Dalla  Torre,  Wien.  Ent.  Zeitg.,  IX,  1890,  p.  139. 

“ thoracicus  Hudson,  Nat.  in  La  Plata,  1892,  p.  154. 

Dalla  Torre,  Cat.  Hyra.,  X,  1896,  p.  559. 

“ “ var.  fuliginosus  H.  Friese,  Zeitschr.  fur  system. 

Hym.  und  Dipt.,  Jahrgang,  IV,  Heft.  3,  1904, 

p.  188. 

“ “ Friese,  Flora  og  Fauna  (Denmark),  1908,  p.  92. 

Type . — At  least  a part  of  Sichel’s  type  specimens  are  in 
the  collection  of  the  k.  k.  Hofmuseum  at  Vienna,  as  is  also 
Dalla  Torre’s  type  of  corsicus.  Smith’s  bellicosus  is,  in  all 
probability,  thoracicus . The  type  of  bellicosus  is  in  the  collec- 
tion of  the  British  Museum. 

Malar  space  rather  short.  Females  with  dorsum  of  thorax  varying 
from  light  yellow  to  ferruginous , with  no  black  inter  alar  band  ; pleura 
dark  ; dorsum  of  abdomen  black , with  the  three  apical  segments  ferru- 
ginous ; legs  black.  Males  with  short  malar  space  ; third  and  fourth 
antennal  segments  subequal ; coloration  as  in  females , but  with  more 
or  less  yellow  on  pleura , abdomen  variable  and  legs  with  considerable 
yellow  pile. 

Queen.  Head. — Mostly  black,  sometimes  with  a slight  sprinkling  of 
yellow  hairs  among  the  black  on  the  occiput  or  about  the  bases  of  the 
antennae.  Malar  space  a trifle  shorter  than  its  width  at  apex,  not  over 
one-fifth  as  long  as  eye.  Clypeus  coarsely  punctate,  but  rather  sparsely 
so  on  the  front  portion  of  its  disc.  Third  antennal  segment  longer  than 
fifth  and  fifth  longer  than  fourth. 

Thorax. — Dorsum  clothed  entirely  with  pile  of  a color  varying  from 
pale  yellow  to  deep  yellow  and  even  to  ferruginous-red,  with  no  black 
interalar  band.  Pleura  black  from  level  of  bases  of  wings  to  bases  of 
legs. 

Abdomen. — Dorsum : three  basal  segments  entirely  black  (some 
specimens,  however,  with  a considerable  sprinkling  of  yellow  pile  on 
the  basal  middle  of  the  second  segment);  three  apical  segments  en- 
tirely covered  with  ferruginous-red  pile.  Venter  for  most  part  black, 
but  with  apical  margins  of  apical  segments  fringed  with  yellowish  fer- 
ruginous hairs.  Hypopygium  without  median  carina. 

Wings. — Very  dark,  with  slight  violaceous  reflections. 

Legs. — Coxae,  trochanters,  femora  and  tibiae,  including  corbicular 
fringes,  all  black. 

Worker. — Much  like  queen  ; but  pile  on  dorsum  of  thorax  tending  to 
be  paler  and  the  ferruginous  pile  on  the  apical  abdominal  segments 
somewhat  lighter,  as  a rule,  than  in  that  caste  ; wings  somewhat 
lighter. 

Male.  Head. — Malar  space  considerably  shorter  than  its  width  at 
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apex.  Clypeus  coarsely  punctate,  except  for  a small  smooth  area  on 
the  disc.  Third  antennal  segment  slightly  shorter  than  fourth,  the 
fifth  nearly  as  long  as  the  third  and  fourth  taken  together. 

Thorax. — Coloration  much  like  that  of  females,  but  the  pleura  with 
a strong  sprinkling  of  yellow  hairs  intermixed  with  the  dark. 

Abdomen. — Dorsum  : segment  one  black  ; segment  two  mostly  black, 
but  with  a strong  admixture  of  yellow  hairs  on  its  basal  middle ; seg- 
ment three  dark  ; segments  four  to  seven  inclusive  bright  yellow  (these 
segments  are  probably  ferruginous  in  most  specimens) . 

Genitalia. — I have  not  been  able  to  examine  these  organs,  but,  as 
Handlirsch’s  and  Radoszkowski’s  figures  agree  fairly  well,  I will  here 
give  Handlirsch’s  description  of  them:  “ Of  the  genitalia,  the  spatha 
(uncus)  is  broad  at  the  base  and  strongly  narrowed  toward  the  end ; 
the  squama  is  much  broader  than  long,  on  the  inner  side  drawn  out 
into  a moderately  long  peak.  The  sagittae  are,  toward  the  end,  bent 
slightly  downward  and  outward  and,  in  the  same  place,  almost  cut 
square  off.” 

Wings. — Somewhat  lighter  than  those  of  the  worker. 

Legs. — Trochanters  and  femora  bearing  considerable  yellow  pile. 
Hind  tibiae  strongly  convex  on  their  outer  sides.  Hairs  on  tibiae  and 
tarsi  very  short. 

Dimensions. — Length  : queen,  about  25  mm. ; worker,  15  mm.  to  17 
mm. ; male,  14  mm.  Spread  of  wings  : queen,  about  46  mm. 

The  species  is  here  redescribed  from  three  queens,  nine 
workers  and  one  male,  all  in  the  collection  of  the  Museum  of 
Comparative  Zoology  at  Cambridge. 

Variation. — It  seems  evident,  from  the  published  descrip- 
tions, that  the  dorsum  of  the  abdomen  of  the  male  is  quite 
variable  in  coloration.  In  the  original  description,  it  is  de- 
scribed as  follows  : “ abdominal  segments  two  and  three 
rufo-cinereous.”  Handlirsch  (vide  supra)  states  that  the 
dorsum  of  the  male  abdomen  has  the  first  three  segments 
“ tawny  yellow  or  only  the  third  and  fourth  black  pilose,” 
the  apical  segments  being  ferruginous.  The  following 
female  variation  is  before  me  : 

Worker  Color  Variant. — Like  typical  worker,  but  with  only  the  api- 
cal portion  of  the  fourth  dorsal  abdominal  segment  covered  with  ferru- 
ginous pile,  its  basal  portion  being  entirely  black.  Friese  (vide  supra) 
describes  a color  variant  of  the  queen  as  follows  : " var.  $ . Thoracic 
dorsum  dark  brown  instead  of  yellow  haired. — Salta  (N.  Argentina) 
—var.  fuliginosus .” 

Habitat. — We  have  sure  records  for  this  species  as  fol- 
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lows:  Uruguay  (Montevideo),  Argentina  (La  Plata,  Salta, 
Tandil — very  abundant,  Juarez,  Rosario,  Cordoba,  Buenos 
Ayres)  and  Brazil  (Bahia).  The  Brazilian  record  ought, 
perhaps,  to  be  considered  doubtful. 

This  species  probably  has  its  closest  ally  in  steindachneri. 
See  the  discussion,  concerning  bellicosus , following  the  de- 
scription of  baeri. 

Hudson  (vide  supra)  states  that  this  species  is  common  in 
La  Plata.  He  says  that  it  usually  builds  its  nest  in  a depres- 
sion on  the  surface  of  the  ground  under  the  shelter  of  a bush 
and  that  the  nest  is  dome-shaped  and  consists  of  “ small 
sticks,  thorns  and  leaves  bitten  into  extremely  minute 
pieces.” 

Bombus  (Bombus)  steindachneri  Handl. 

Bombus  Steindachneri  Ant.  Handlirsch,  Ann.  naturh.  Hofmus.  Wien, 
III,  1888,  p.  239,  S cT. 

Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  551. 

Cockerell,  Cat.  Abej.  de  Mexico,  1899,  p.  19 
(Catal.) . 

Type . — Handlirsch  described  this  species  from  two  workers 
and  three  males — from  Brazil  (Ypanema)  and  Mexico  (Cuer- 
navaca). These  specimens  are  in  the  collection  of  the  k.  k. 
Hofmusuem  at  Vienna. 

Pile  rather  short  and  of  medium  texture.  Malar  space  medium. 
Dorsum  of  thorax  yellow , without  black  interalar  band ; pleura  dark. 
Abdomen  of  females  dark , except  the  third  dorsal  segment  yellow. 
Abdomen  of  male  dark , with  third  and  fourth  dorsal  segments  yellow. 
Head  of  females  black.  Legs  black.  Hind  tibice  of  male  convex  with- 
out and  thickly  covered  with  short  hair. 

Queen. — I have  seen  one  queen,  21  mm.  in  length  and  with  colora- 
tion exactly  like  that  of  the  worker,  in  the  collection  of  the  American 
Entomological  Society. 

Worker.  Head. — With  black  pile  only.  Malar  space  slightly  shorter 
than  its  width  at  apex,  about  one-fifth  as  long  as  eye.  Clypeus  coarsely, 
but  for  most  part  very  sparsely,  punctate,  a large  part  of  the  disc  ap- 
pearing mostly  smooth.  Third  antennal  segment  distinctly  longer  than 
the  fifth,  the  fifth  longer  than  the  fourth. 

Thorax. — Dorsum  entirely  covered  with  yellow  pile,  except  for  a 
small  bare  area  on  the  center  of  the  disc,  this  yellow  pile  extending 
down  onto  the  mesopleura  is  somewhat  below  the  level  of  the  bases  of 
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the  wings.  Mesopleura,  except  their  extreme  upper  parts,  clothed  with 
black  pile.  Each  metapleuron  with  a more  or  less  noticeable  amount 
of  yellow  pile  at  its  extreme  upper  end,  just  behind  and  beneath  the 
base  of  the  hind  wing,  otherwise  entirely  dark.  Sides  of  median  seg- 
ment with  dark  pile  only. 

Abdomen . — Dorsum  : segments  one,  four,  five  and  six  black;  seg- 
ment two  usually  entirely  black,  but  sometimes  with  a little  yellow  pile 
on  its  basal  middle ; segment  three  clothed  with  yellow  pile.  Venter 
dark.  Hypopygium  without  median  carina. 

Wings. — Rather  dark,  often  with  slight  violaceous  reflections. 

Legs. — All  dark  and  with  black  pile. 

Male.  Head. — Face  with  a strong  admixture  of  pale  yellow  (whit- 
ish) hairs  with  the  black,  this  pale  color  being  somewhat  predominant 
on  the  clypeus.  Occiput  with  yellow  pile  strongly  predominant  over 
the  black.  Sides  of  head  mostly  dark.  Malar  space  about  as  in 
worker.  Clypeus  mostly  covered  with  pile.  Third  antennal  segment 
very  short,  distinctly  shorter  than  either  the  fourth  or  the  fifth,  about 
one  and  one-half  times  as  long  as  the  pedicel.  All  but  the  basal  and 
apical  segments  of  the  flagellum  of  the  antenna  appearing  more  or  less 
strongly  arcuate  when  viewed  laterally. 

Thorax. — Coloration  of  pile  about  like  that  of  worker. 

Abdomen. — Dorsum  entirely  dark,  except  the  third  and  fourth  seg- 
ments clothed  with  yellow  pile.  Venter  mostly  dark. 

Genitalia. — Handlirsch  describes  these  organs  as  follows:  “The 

genitalia  resemble  very  much  those  of  Bombus  pennsylvanicus  and 
cayennensis , yet  are  distinctly  different  from  those  of  both  species  ; the 
branch  is  as  slender  as  in  the  former  species,  and  the  squama  and 
volsella  are  also  entirely  as  in  that  species,  but  the  sagittae  are  as  in 
cayennensis . ’ ’ 

Wings. — About  like  those  of  the  worker. 

Legs. — Coxae  and  trochanters  with  some  light  pile ; femora  and 
tibiae  all  dark.  Outer  sides  of  hind  tibiae  convex  and  slightly  im- 
pressed near  the  apices;  for  the  most  part,  evenly  covered  with  short 
hair,  with  no  long  fringes.  Hind  metatarsi  with  no  long  fringes. 

Dimensions . — Length  : worker,  13  mm.  to  16  mm.  ; male,  about  16 
mm.  Spread  of  wings  : worker,  33  mm.  to  38  mm.  ; male,  about  35 
mm.  Width  of  abdomen  at  second  segment : worker,  6i  mm.  to  8 
mm.  ; male,  about  7 mm. 

The  species  is  here  redescribed  from  five  workers  and  one 
male.  It  seems  to  be  quite  constant  in  its  coloration. 

Habitat. — Mexico  (Cuernavaca  and  Tacubaya)  and  Brazil 
(Ypanema).  All  the  specimens  seen  by  me  came  from 
Mexico,  the  male  being  from  Cuernavaca. 

This  species  is  evidently  closely  allied  to  emilicz.  All  the 
yellow  pile  borne  by  this  species  is  rather  deep  yellow. 
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Bombus  (Bombus)  opifex  F.  Sm. 

Bombus  opifex  Smith,  Descr.  New  Spec.  Hym.,  1879,  p.  133,  n.  10,  U . 

“ “ Ant.  Handlirsch,  Ann.  naturh.  Hofmus.  Wien,  III, 

1888,  p.  235,  S . 

“ “ Vachal,  Rev.  Ent.  France,  XXIII,  1904,  p.  10,  9 5 d1. 

“ “ Friese,  Flora  og  Fauna  (Denmark),  1908,  p.  92. 

Type . — Col.  C.  T.  Bingham  found  and  identified  for  me 
Smith’s  type  specimen  of  this  species  in  the  collection  of 
the  British  Museum. 

Malar  space  rather  long.  Heads  of  females  dark.  Dorsum  of  thorax 
yellow , with  a black  inter  alar  band.  Pleura  yellow  to  bases  of  legs. 
Three  basal  dorsal  abdominal  segments  yellow , the  remaining  dorsal 
segments  ferruginous-red  or  reddish.  Corbicular  fringes  black.  Wings 
of  queens  rather  dark. 

Queen.  Head. — Shaped  about  like  that  of  fervidus  queen.  For 
most  part  bearing  only  black  pile,  but  with  a very  slight  sprinkling 
of  yellow  hairs  among  the  black  about  the  bases  of  the  antennae ; 
fringe  of  labrum  dark  ferruginous.  Malar  space  somewhat  longer  than 
its  width  at  apex,  between  one-third  and  one-fourth  as  long  as  eye. 
Clypeus  rather  strongly  and  rather  evenly  punctate,  in  the  very  mid- 
dle smooth  and  shining.  Third  antennal  segment  longer  than  the 
fifth,  the  fifth  longer  than  the  fourth. 

Thorax. — Front  part  of  dorsum  covered  with  yellow  and  hind  mar- 
gin of  scutellum  also  with  yellow  pile,  the  rest  of  the  dorsum  being 
clothed  with  black  pile  so  as  to  form  a very  broad  black  interalar 
band  ; the  very  center  of  the  disc  naked  and  shining.  Mesopleura 
covered  with  yellow  pile  to  bases  of  legs. 

Abdomen. — Dorsum  : first  three  segments  entirely  covered  with  yel- 
low and  the  three  apical  segments  with  deep  ferruginous-red  pile. 
Venter  mostly  black,  but  with  a little  yellow  pile  on  the  side  margins 
and  with  the  apical  margins  of  the  apical  segments  fringed  with  yel- 
lowish-ferruginous hairs.  Hypopygium  without  median  carina. 

Wings. — Considerably  infuscate. 

Legs. — Coxae,  trochanters,  femora  and  tibiae  black.  Corbicular 
fringes  black. 

Worker. — I have  never  seen  a worker  of  this  species.  Smith’s  and 
Handlirsch’s  descriptions  of  this  caste,  however,  show  that  it  is  much 
like  the  queen,  except  in  size.  Handlirsch  says  the  wings  of  the  worker 
are  only  slightly  infuscate.  Smith  states  that  the  ferruginous  pile 
varies  in  brightness  in  different  individuals.  Vachal  states  that  the 
queen  is  like  the  worker. 

Male. — Unknown  to  me.  Vachal  describes  this  sex  as  follows  : 
“The  male  has  the  hairs  of  the  head  black,  mixed  more  or  less  with 
whitish ; the  third  and  fourth  antennal  segments  are  subequal,  being 
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together  a little  longer  than  the  fifth  ; the  hind  metatarsus  is  rather 
thick,  with  very  short  hair.” 

Dimensions. — Length  : queen,  about  22  mm.  ; worker  (according  to 
Smith  and  Handlirsch),  13  mm.  to  14  mm.  ; male  (according  to 
Vachal),  17  mm.  to  18  mm. 

Habitat.  — Chile  (Santiago),  Argentina  (Salta,  Lara  — 
4,000  meters  altitude,  and  Mendoza)  and  Peru.  Apparently 
a highland  species.  This  species  seems  to  have  its  nearest 
ally  in  dolichocephalus . 

Bombus  (Bombus)  dolichocephalus  Handl. 

? Bombus  diligens  Smith,  Journ.  of  Entom.,  V,  1861,  p.  154,  n.  5,  9 . 
? “ “ Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  110,  n. 

43-44,  9. 

? “ “ Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p.  230 

(Catal.) . 

“ dolichocephalus  Ant.  Handlirsch,  Ann.  Naturh.  Hofmus. 

Wien.,  Ill,  1888,  p.  244,  9 g . 

“ “ Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  518 

(Catal.). 

” “ Cockerell,  Cat.  Abej.  de  Mexico,  1899,  p.  19 

(Catal.). 

Types. — Handlirsch  described  dolichocephalus  from  three 
queens  and  two  workers,  which  were  all  collected  by  Bilimek 
at  Orizaba,  Mexico.  These  specimens  are  in  the  k.  k.  Hof- 
museum  at  Vienna.  I here  describe  the  male  from  two  co- 
types (also  from  Orizaba,  Mexico),  one  of  which  is  deposited 
in  the  collection  of  the  United  States  National  Museum  and 
the  other  in  the  collection  of  the  Massachusetts  Agricultural 
College.  See  notes,  following  the  description  of  B.  brachy- 
cephalus,  concerning  Smith’s  type  of  B.  diligens. 

Pile  rather  coarse  and  of  medium  length.  Head  elongate.  Malar 
space  long.  Wings  very  dark.  Head , thorax , anterior  part  of  abdo- 
men and  legs  dark  and  with  only  dark  pile  ; apical  segments  of  abdomen 
with  ferruginous  pile. 

Queen.  Head.— Elongate  ; black  and  with  black  pile.  Labrum  as 
in  fervidus  queen  ; malar  space  slightly  longer  than  its  width  at  apex, 
about  one-third  as  long  as  eye  ; clypeus,  for  most  part,  rather  coarsely 
and  sparsely  punctate  ; ocelli  normal  for  subgenus  Bombus  ; flagellum 
of  antenna  nearly  twice  as  long  as  scape  ; third  antennal  segment 
much  longer  than  fifth,  fifth  somewhat  longer  than  fourth. 

Thorax. — Clothed  with  black  pile  ; center  of  dorsal  disc  bare,  smooth 
and  shining. 
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Abdomen. — Dorsum  : segments  one,  two  and  three  black  and  with 
black  pile  (one  specimen  has  a few  ferruginous  hairs  on  the  middle  of 
the  first  segment) ; segments  four,  five  and  six  bearing  ferruginous-red 
pile.  Venter  mostly  dark,  but  with  the  apical  fringes  of  the  three  api- 
cal segments  ferruginous. 

Wings. — Very  dark,  with  violaceous  reflections. 

Legs. — Coxae,  trochanters,  femora  and  tibiae  dark  and  with  dark  pile. 
Hind  metatarsi  about  as  in  fervidus. 

Worker.— Like  the  queen. 

Male.  Head. — Shaped  like  that  of  fervidus  male — elongate  triangu- 
lar. Dark  and  with  dark  pile.  Malar  space  distinctly  longer  than  its 
width  at  apex,  about  one-fourth  as  long  as  eye.  Clypeus  about  as  in 
fervidus  male.  Flagellum  of  antenna  fully  four  times  as  long  as 
scape  ; fifth  antennal  segment  much  longer  than  third,  third  slightly 
longer  than  fourth  ; all  antennal  segments  between  third  and  apical 
more  or  less  noticeably  arcuate. 

Thorax. — Clothed  with  black  pile. 

Abdomen Dorsum  : segments  one,  two  and  three  with  only  black 
pile ; segment  four  either  with  the  basal  two-thirds  black  and  the  api- 
cal third  light  ferruginous  or  entirely  covered  with  light  ferruginous 
pile  ; segments  five,  six  and  seven  clothed  with  light  ferruginous  pile. 
Venter  mostly  dark,  but  with  the  apical  fringes  of  the  three  apical  seg- 
ments more  or  less  ferruginous. 

Genitalia. — Outer  spatha  (fig.  148)  with  hind  margin  broadly  out- 
curved  and  evenly  continuous  with  side  margins  ; the  front  margin 
deeply  and  evenly  incurved,  the  anterior  lateral  corners  evenly  rounded  ; 
the  ventral  surface,  as  a rule,  only  sparsely  hairy.  Inner  spatha  much 
like  that  of  fervidus  (fig.  101),  but  with  hind  margin  of  apical  por- 
tion curving  broadly  outward  in  the  midde.  Claspers  (fig.  171  and, 
fig.  196)  in  general  much  like  those  of  fervidus  and  pennsylvanicus , 
but  readily  separated  from  those  of  those  two  species  by  the  strong 
ridging  on  the  middle  of  the  inner  side  of  the  ventral  surface  of  the 
volsella  and  by  the  angular  form  of  the  inner  side  of  the  apex  of  the 
branch  as  seen  from  the  dorsai  side.  Sagittas  much  like  those  of  fervidus , 
but  with  the  head  strongly  toothed  on  the  outer  side  of  its  basal  por- 
tion (strongly  resembling  dahlbomii  in  this  respect).  Uncus  moder- 
ately broad  and  tapering  gradually  to  a narrow,  rounded,  recurved 
apex. 

Wings. — Somewhat  lighter  than  those  of  the  females. 

Legs. — Coxae,  trochanters,  femora  and  tibiae  all  dark  and  with  dark 
pile.  Outer  faces  of  hind  tibiae  convex  and  hairy  (sparsely  so  toward 
distal  end);  their  fore  and  hind  fringes  very  short.  Hind  metatarsi 
with  no  long  hind  fringes ; their  outer  faces  distinctly  concave  and 
with  rather  sparse  pubescence. 

Dimensions. — Length:  queen,  18  mm.  to  23  mm.  ; worker,  15  mm. 
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to  18  mm.  ; male,  12  mm.  to  15  mm.  Spread  of  wings:  queen,  41 
mm.  to  43  mm. ; worker,  33  mm.  to  37  mm. ; male,  30  mm.  to  31  mm. 
Width  of  abdomen  at  second  segment:  queen,  9 mm.  to  91  mm.  ; 
worker,  mm.  to  1\  mm.  ; male,  5£  mm.  to  mm. 

Queen  and  worker  redescribed  from  two  specimens  of  each 
caste. 

Habitat. — I have  the  following  records  for  this  species  : 
Mexico  (Orizaba)  and  Guatemala  (Olas  de  Moka — Dep’t 
Solola — 3,000  feet  altitude — two  queens). 

This  species,  in  my  opinion,  has  its  closest  ally  in  opifex. 
It  was  probably  on  misdetermined  specimens  of  this  species 
that  Smith  (Cat.  Brit.  Hym.  Brit.  Mus.,  1876)  based  his 
record  of  lapidarius  from  “ Mexico.” 

Bombus  (Bombus)  kolili  Ckll, 

? Bombus  velutinus  Illiger,  Magaz.  f.  Insectenk.,  V,  1806,  p.  175,  n.  63. 

violaceous  Lepeletier,  Hist.  Nat.  Insect.,  I,  1836,  p.  473,  n. 
24,  9 8. 

Smith,  Cat.  Hym.  Brit.  Mus.,  II,  1854,  p.  400, 
n.  61. 

Greene,  Ann.  Lyc.  Nat.  Hist.  New  York,  VII, 
1860,  p.  174,  n.  13,  9 . 

Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  108, 
n.  44,  9 8. 

Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p. 
231  (Catal.). 

Holmberg,  Anal.  Soc.  Cient.  Argent.,  VIII,  1879, 
p.  156,  n.  1,  9 8 <?. 

carbonarius  Ant.  Handlirsch,  Ann.  naturh.  Hofmus.  Wien., 
Ill,  1888,  p.  242,  9 8 c?;  T.  10,  F.  2 and  14. 
violaceous  Hudson,  Nat.  in  La  Plata,  1892,  p.  154. 
carbonarius  Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  513. 

“ Ducke,  Zeitschr.  Syst.  Hym.  Dipt.,  I,  1901,  pp. 

31  and  63. 

“ Vachal,  Rev.  Ent.  France,  XXIII,  1904,  p.  10. 

kohli  Cockerell,  Ann.  and  Magaz.  Nat.  Hist.,  Ser.  7,  XVIII, 
1906,  p.  75. 

carbonarius  Strand,  Jool.  Jahrb.,  1910,  p.  553. 

Types. — St.  Fargeau’s  specimens  are  probably  still  extant 
in  the  collection  of  the  National  Museum  of  France  at  Paris 
and,  if  they  can  be  positively  identified,  it  can  probably  be 
determined  whether  the  name  violaceous  should  be  given  to 
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this  species  or  not.  Handlirsch’s  types  of  carbonarius  are  in 
the  collection  of  the  k.  k.  Hofmuseum  at  Vienna,  Austria. 

Pile  of  medium  length  and  texture.  Black.  Wings  dark , with  vio- 
laceous reflections . Malar  space  long. 

Queen.  Head. — Rather  elongate  and  black.  Mandibles  as  in  the 
Pratorum  group.  Malar  space  distinctly  longer  than  its  width  at  apex, 
about  two-fifths  as  long  as  eye.  Clypeus  moderately  punctate  with 
rather  coarse  punctures.  Third  antennal  segment  somewhat  longer 
than  fifth,  the  fifth  somewhat  longer  than  the  fourth. 

Thorax. — Clothed  with  black  pile  ; the  very  center  of  the  dorsal  disc 
naked  and  smooth. 

Abdomen. — Both  dorsum  and  venter  black.  Hypopygium  without 
median  carina.  Epipygium  with  a low,  but  distinct,  longitudinal  me- 
dian carina  on  its  apical  two-thirds. 

Wings. — Very  dark  and  with  violaceous  reflections. 

Legs. — Dark  and  with  black  clothing. 

Worker. — Like  the  queen,  but  without  median  carina  on  epipygium. 

Male. — Like  the  females  in  coloration.  Mandibles  with  black  beard. 
Antennae  very  long,  their  segments  feebly  arcuate  ; third  segment  very 
short,  cone-shaped,  nearly  three-fourths  as  long  as  the  fourth,  the 
fourth  three-fourths  as  long  as  the  fifth.  Hind  tibiae  flat  on  their  outer 
sides  and  almost  entirely  naked  in  the  middle  of  those  sides  ; metatarsi 
of  the  hind  legs  short  haired.  Hypopygium  slightly  bent  up  at  the 
end  and  fringed  with  light,  moderately  long  hairs. 

Genitalia. — Branch  long;  squama  divided  into  two  lobes  and  con- 
siderably reached  by  the  volsella  drawn  out  into  three  nearly  equal  pro- 
cesses ; sagittae  bent  outward  and  hook-shaped  at  end. 

Dimensions . — Length  : queen,  about  21  mm.  ; worker,  14  mm.  to  18 
mm.  Spread  of  wings:  queen,  about  50  mm.;  worker,  32  mm.  to 
40  mm.  Width  of  abdomen  at  second  segment : queen,  about  10| 
mm.  ; worker,  about  7 mm. 

I have  here  redescribed  the  queen  from  a single  specimen 
and  the  worker  from  three  specimens.  I have  not  seen  the 
male,  but  have  made  up  the  description  of  that  sex,  here 
given,  from  a translation  of  Handlirsch’s  description. 

Habitat. — I have  apparently  certain  records  for  this  species 
as  follows:  Brazil  (Rio  de  Janeiro,  Rio  Grande,  Ypanema, 
Sao  Paulo)  ; Paraguay  (Sapucay,  Asuncion,  Trinidad,  Villa 
Encarnacion) ; Argentina  (Tapia — 600  meters  altitude);  Peru 
(Callanga);  Ecuador  (Santa  Inez)  and  Venezuela.  Ducke 
has  recorded  it  from  Macapa,  Brazil. 

Prof.  T.  D.  A.  Cockerell  gave  the  name  kohli  to  this  spe- 
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cies  because  the  name  carbonarius  had  been  preoccupied  by 
B.  carbonarius  Menge,  1856,  from  Prussian  amber.  In  the 
collection  of  specimens  of  South  and  Central  American  spe- 
cies before  me,  made  up  of  specimens  from  a considerable 
number  of  different  collections,  there  are  only  four  specimens 
of  this  species  while  of  niger  there  are  fifty-two  specimens. 
It  seems  probable,  therefore,  that  both  velutinus  and  violace- 
ous were  niger.  It  should  be  noted,  however,  that,  when 
Handlirsch  described  this  species,  there  were  twenty-seven 
specimens  of  it  in  the  collection  of  the  Vienna  Hofmuseum 
while  there  were  apparently  only  thirty-six  specimens  of 
niger.  So,  while  the  chances  seem  to  be  in  favor  of  Illiger’s 
and  St.  Fargeau’s  having  had  niger , it  is  quite  possible  that 
they  made  their  descriptions  from  specimens  of  either  spe- 
cies or  of  both  species  mixed. 

B.  kohli  appears  to  have  its  closest  allies  in  carolinus  and 
dahlbomii. 


Bombus  (Bombus)  carolinus  (L.)  F. 

Apis  Carolina  Linne,  Syst.  Nat.,  Ed.  12,  I,  2,  1767,  p.  959,  n.  40. 
Fabricius,  Syst.  Ent.,  1775,  p.  379,  n.  4. 

Ph.  L.  Miiller,  Linne:  Vollst.  Natursyst.,  V,  2,  1775,  p. 
903,  n.  40. 

Fabricius,  Spec.  Insect.,  I,  1781,  p.  475,  n.  4. 

Fabricius,  Mant.  Insect.,  I,  1787,  p.  299,  n.  4. 

Olivier,  Encycl.  Method.  Insect.,  IV,  1789,  p.  64,  n.  10. 
Gmelin,  Linn6 : Syst.  Nat.,  Ed.  13a,  I,  5,  1790,  p.  2781, 
n.  40. 

Christ,  Naturg.  d.  Insect.,  1791,  p.  127. 

Fabricius,  Ent.  Syst.,  II,  1793,  p.  316,  n.  7. 

Bombus  carolinus  Fabricius,  Syst.  Piez.,  1804,  p.  342,  n.  1. 

Illiger,  Magaz.  £.  Insectenk.,  V,  1806,  p.  172. 
Latreille,  Gen.  Crust,  and  Insect.,  IV,  1809,  p.  180 
(s.  descr.). 

Smith,  Cat.  Hym.  Brit.  Mus.,  II,  1854,  p.  398,  n.  46. 
Greene,  Ann.  Lyc.  Nat.  Hist.  New  York,  VII,  1860, 
p.  174,  n.  12,  9. 

“ Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  108,  n. 
43. 

excellens  Smith,  Descr.  New  Spec.  Hym.,  1878,  p.  133,  n.  9, 
9. 

carolinus  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p.  230 
(Catal.) . 
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Bombus  carolinus  Cresson,  Syn.  Hym.  No.  Amer.,  1887,  p.  307. 

“ “ Ant.  Handlirsch,  Ann.  naturh.  Hofmus.  Wien.,  Ill, 

1888,  p.  242,  9 . 

“ “ Cockerell,  Cat.  Abej.  de  Mexico,  1899,  p.  19 

(Catal.) . 

Types. — The  worker  and  male  are  here  described  for  the 
first  time,  each  from  a single  specimen.  The  worker  is  de- 
posited in  the  collection  of  the  United  States  National  Mu- 
seum and  the  male  in  the  collection  of  the  Massachusetts 
Agricultural  College.  These  specimens  are  not  in  very  good 
condition.  The  male  is  from  Colombia  and  the  worker  from 
Pozuzo,  Peru. 

Pile  rather  long  and  rather  fine . Head  and  malar  space  very  long 
Head  and  thorax  black.  First  and  last  segments  of  dorsum  of  abdomen 
and  legs  of  females  black.  Intermediate  dorsal  abdominal  segments  of 
the  females  ferruginous-red  Male  abdomen  all  ferruginous-red  above , 
except  first  segment.  Wings  dark. 

Queen. — I have  never  seen  a queen  of  this  species,  but  I am  sure  from 
Smith’s  and  Handlirsch’s  descriptions  that  this  caste  resembles  the 
worker  very  closely  except  in  size.  Smith  gives  the  length  of  the  queen 
as  eleven  lines. 

Worker.  Head. — Very  elongate  ; with  only  dark  pile.  Malar  space 
much  longer  than  its  width  at  apex,  about  two-fifths  as  long  as  eye. 
Clypeus  rather  coarsely,  but  not  very  densely,  punctate.  Third  antennal 
segment  nearly  as  long  as  fourth  and  fifth  together,  the  fifth  slightly 
longer  than  the  fourth. 

Thorax. — Entirely  dark;  the  very  center  of  the  dorsal  disc  naked, 
smooth  and  shining. 

Abdomen. — Dorsum:  segment  one  clothed  with  black  pile;  segments 
two  to  five,  inclusive,  all  covered  with  ferruginous-red  pile;  segment 
six  dark.  Venter  mostly  dark. 

Wings. — Rather  strongly  infuscate. 

Legs. — Coxae,  trochanters,  femora  and  tibiae  all  dark  and  with  black 
pile.  Metatarsi  with  fringes  short. 

Male.  Head. — Shaped  and  colored  much  like  that  of  worker,  but 
narrower  and  tapering  more  rapidly  toward  bases  of  mandibles. 
Mandibles  with  a rather  heavy  ferruginous  beard.  Malar  space  very 
much  longer  than  its  width  at  apex,  about  two-fifths  as  long  as  eye. 
Clypeus  rather  coarsely,  but  not  densely,  punctate  ; sparsely  punctate 
in  middle  of  distal  end. 

Thorax. — Dark,  as  in  worker,  but  the  pile  finer  than  in  that  caste. 

Abdomen. — Dorsum  : segment  one  dark  ; the  remaining  segments 
clothed  with  rather  pale  ferruginous  pile.  Venter  mostly  dark,  but 
the  apical  fringes  of  the  segments  rather  pale. 
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Genitalia. — Outer  spatha  much  like  that  of  dolichocephalic s (fig.  148). 
Inner  spatha  like  that  of  fervidus  (fig.  101).  Claspers  long,  but  ap- 
parently powerful  (fig.  168  and  fig.  189),  in  general  much  like  those 
of  the  other  members  of  the  Dumoucheli  group  ; branches,  as  seen 
from  dorsal  side,  very  broad  and  quadrate  at  apex  ; squamae  with  inner 
lobe  rounded  at  end  and  extending  mesad  far  beyond  inner  margin  of 
volsella,  the  outer  lobe  very  broad  and  pointed  at  the  apex  on  the  side 
toward  the  middle  line  of  the  body;  volsellae  very  broad,  with  sides 
nearly  parallel  throughout  and  with  very  large,  prominent  and  curved 
apical  projections,  the  margins  of  these  projections  being  even  and 
their  apices  sharply  pointed.  Sagittae  with  shafts  long  and  curved  out- 
ward somewhat  in  the  middle,  there  being  a prominent  projection  on 
the  middle  of  the  ventral  side  of  each  ; the  heads  short  and  foliaceous 
and  curved  ventrad  and  laterad  from  the  shaft.  Uncus,  except  to- 
ward the  base,  narrow  and  tapering  gradually  to  the  very  narrow  and 
recurved  apex. 

Wings. — Light,  somewhat  infuscate. 

Legs. — Dark  like  those  of  worker.  Outer  faces  of  hind  tibiae  nearly 
flat  and  naked ; their  front  and  hind  fringes  long,  forming  distinct  cor- 
biculae.  Hind  metatarsi 'with  no  long  fringes,  their  outer  faces  dis- 
tinctly concaved  and  bearing  pubescence  of  two  different  lengths  inter- 
mixed, the  longer  hairs  being  sparse. 

Dimensions. — Length  : queen,  about  23  mm.  ; worker,  16  mm.  to  17 
mm.;  male,  15  mm.  Spread  of  wings:  worker,  38  mm.;  male,  37 
mm.  Width  of  abdomen  at  second  segment:  worker,  about  7 mm.  ; 
male,  about  7 mm. 

Habitat. — It  seems  certain  that  Fabricius’  early  record  of 
this  species  from  “ North  America  ” was  incorrect.  It  does 
not  seem  to  be  a very  common  species  anywhere  and,  if 
present  in  Central  America,  it  must  be  very  rare  there.  Prof. 
Cockerell  has  given  us  an  uncertain  record  of  it  from  Rio 
Nautla,  Mexico.  At  all  events,  it  is  mainly  a South  Ameri- 
can form,  and  we  have  the  following  apparently  certain 
records  for  it:  Colombia,  Venezuela,  Peru  (Pozuzo).  It 
must  also  be  present  in  Ecuador. 

This  species  seems  to  have  its  closest  allies  in  dahlbomii, 
kohli  and  dolichocephalus . 

Bombus  (Bombus)  dahlbomii  Guer. 

Bombus  Dahlbomii  Guerin,  Iconogr.  Regn.  Anim.,  VII,  Insect.,  1835, 
p.  459,  n.  1 ; T.  75,  F.  3,  $ S . 

“ nigripes  Haliday,  Trans.  Linn.  Soc.  Lond.,  XVII,  1836,  p. 

321,  n.  21,  9 S . 
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Bombus  grandis  Westwood,  Duncan:  Nat.  Hist,  of  Bees,  XXXVIII, 
1840,  p.  256;  T.  17,  F.  2. 

“ Chilensis  Spinola,  Gay:  Hist.  fis.  Chile.  Zool.,  VI,  1851,  p. 
165,  n.  1. 

“ Dahlbotnii  Smith,  Cat.  Hym.  Brit.  Mus.,  II,  1854,  p.  401,  n.  64. 

“ Chilensis  Philippi,  Anal.  Univ.  St.  Jago,  XXI,  1862,  p.  413. 

“ Dahlbotnii  Sichel,  Reise  d.  Novara.,  Zool.,  II,  P.  I,  1867, 
Hym.,  p.  156. 

“ Cunningham,  Nat.  Hist.  Str.  Mag.,  1871,  pp.  175 

and  479. 

“ “ Weijenbergh,  Napp.  : Republ.  Argent.,  1876,  p. 

163. 

“ “ Holmberg,  Anal.  Soc.  Cient.  Argent.,  VIII,  1879, 

p.  161,  n.  4,  9 $ . 

“ Chilensis  Radoszkowski,  Bull.  Soc.  Natural.  Moscou,  LIX, 
1884,  p.  79;  T.  3,  F.  28,  d\ 

“ Dahlbotnii  Ant.  Handlirsch,  Ann.  naturh.  Hof  mus.  Wien., 
Ill,  1888,  p.  236,  $ S d1;  T.  10,  F.  7. 

“ “ Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  515. 

Pile  long , dense  and  rather  fine.  Malar  space  long.  Head  ( except 
occiput ),  legs . the  lower  portion  of  the  pleura  {almost  always  in  the  queen , 
usually  in  the  worker  and  often  in  the  male),  venter  and  last  dorsal  ab- 
dominal segment  ( of  queen  and  worker — not  so  the  male)  black  ; the  rest 
of  the  body  clothed  with  ferruginotis  red  pile. 

Queen.  Head. — Elongated.  Occiput  with  a triangular  patch  of 
ferruginous-red  pile,  with  at  most  only  a very  slight  admixture  of  dark 
hair;  remainder  of  head  entirely  dark.  Malar  space  distinctly  longer 
than  its  width  at  apex,  fully  one-third  as  long  as  eye.  Clypeus,  for 
most  part,  strongly  punctate.  Third  antennal  segment  much  longer 
than  the  fifth,  the  fifth  somewhat  longer  than  the  fourth. 

Thorax. — Dorsum  clothed  with  ferruginous-red  pile  ; upper  portion 
of  mesopleura  ferruginous-red,  the  ferruginous  pile  reaching  down  at 
least  half-way  from  the  level  of  the  bases  of  the  wings  toward  the  bases 
of  the  legs,  the  lower  portion  clothed  with  black  pile ; upper  end  of 
metapleura  clothed  with  ferruginous-red  pile ; sides  of  median  seg- 
ment with  at  least  an  admixture  of  ferruginous  hairs. 

Abdomen. — Dorsum  : first  five  segments  clothed  with  ferruginous- 
red  pile  ; epipygium  black  and  with  a very  distinct  longitudinal  me- 
dian carina  on  its  apical  portion.  Venter  dark  ; hypopygium  without 
a median  carina. 

Wings. — Light  brown,  only  moderately  infuscate  ; about  as  in  ephip- 
piatus. 

Legs. — Coxae,  trochanters,  femora  and  tibiae  all  dark  and  with  dark 
clothing. 

Worker. — Like  the  queen  ; smaller  specimens  with  no  distinct  me- 
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dian  carina  on  epipygium.  Some  specimens  with  ferruginous  pile  on 
pleura  extending  much  more  than  half-way  down  from  level  of  bases 
of  wings  toward  bases  of  legs. 

Male . Head. — Elongated.  Coloration  of  pile  like  that  of  queen  and 
worker.  Malar  space  much  longer  than  its  width  at  apex,  about  one- 
third  as  long  as  eye.  Clypeus,  for  most  part,  densely  covered  with 
black  pile.  Third  antennal  segment  shorter  than  the  fourth,  the  fourth 
shorter  than  the  fifth. 

Thorax. — Coloration  of  pile  as  in  queen  and  worker,  but  the  ferru- 
ginous color  on  the  mesopleura  sometimes  reaching  the  bases  of  the 
legs ; sides  of  median  segment  often  with  ferruginous  pile  only. 

Abdomen. — Dorsum  : first  five  segments  always  covered  with  ferru- 
ginous-red pile  ; segment  six  very  often  entirely  ferruginous,  but  usu- 
ally with  some  black  hair  near  its  apical  margin,  at  least  in  the  mid- 
dle ; segment  seven  very  often  clothed  entirely  with  ferruginous  pile, 
but  usually  with  a more  or  less  strong  admixture  of  black  hairs,  espe- 
cially toward  the  middle  of  its  apical  portion.  Venter  dark. 

Genitalia . — Outer  spatha  (fig.  174)  short  and  very  broad,  with  front 
margin  very  deeply  incurved  ; side  margins  also  deeply  incurved,  so 
as  to  form  long  anterior-lateral  projections ; hind  margin  broadly  out- 
curved  in  the  middle,  but  slightly  incurved  on  the  sides.  Inner  spatha 
with  two  small  median  fenestrae,  in  the  specimen  before  me,  otherwise 
much  like  that  of  fervidus  (fig.  101),  but  with  the  posterior  corners  of 
its  apical  portion  rounded.  Claspers  (fig.  147  and  fig.  170)  long,  but 
thick  and  powerful  in  appearance  ; branches  with  inner  sides  of  their 
distal  ends,  as  seen  from  dorsal  side,  sharply  angled  ; squamae  much 
like  those  of  fervidus  and  pennsylvanicus ; volsellae  more  or  less 
grooved  longitudinally  with  a single  groove  (not  always  very  definite) 
not  far  removed  from  each  side  margin,  as  seen  from  the  ventral 
side,  their  apical  projections  large,  triangular  and  prominent  and  usu- 
ally bearing  several  small,  though  noticeable,  denticles  (these,  how- 
ever, are  sometimes  almost  entirely  absent)  on  their  hind  margins. 
Sagittae  with  shafts  long  and  bent  outward  somewhat  in  the  middle ; 
their  heads  very  short,  considerably  foliaceous  and  turned  ventrad, 
with  a large,  prominent,  recurved  tooth  on  the  outer  side  of  each. 
Uncus,  except  toward  the  base,  very  narrow  and  tapering  slowly  toward 
the  recurved  apex. 

Whigs. — Light,  at  most  only  moderately  infuscate  and  sometimes 
almost  clear  transparent. 

Legs.—  Coxae,  trochanters,  femora  and  tibiae  all  clothed  with  black 
pile.  Outer  faces  of  hind  tibiae  slightly  convex  and  naked,  their  fore 
and  hind  fringes  long,  forming  good  corbiculae.  Hind  metatarsi  with 
no  long  hind  fringes,  their  outer  faces  strongly  concaved. 

Dimensions. — Length:  queen,  25  mm.  to  30  mm.  (From  Guerin’s 
description,  I judge  they  are  sometimes  somewhat  longer  than  this. 
He  described  the  largest  as  measuring  32  mm.);  worker,  12  mm.  to  18 
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mm.  ; male,  14  mm.  to  17  mm.  Spread  of  wings:  queen,  50  mm.  to 
54  mm.  ; worker,  33  mm.  to  45  mm.  ; male,  37  mm.  to  42  mm.  Width 
of  abdomen  at  second  segment  : queen,  11  mm.  to  13  mm.  ; worker,  6 
mm.  to  9 mm.  ; male,  7 mm.  to  81  mm. 

The  species  is  here  redescribed  from  seven  queens,  six 
workers  and  six  males. 

Habitat. — We  have  the  following  records  of  capture  of  this 
species:  Chile  (Santiago,  Punta  Arenas  and  Borja  Bay  at 
the  Straits  of  Magellan);  Argentina  (Chubut  in  Patagonia); 
Brazil  (Santos,  Rio  de  Janeiro,  San  Pablo  and  Sao  Paulo). 
I have  myself  seen  specimens  from  all  the  localities  men- 
tioned in  Chile  and  Argentina.  Cunningham  (vide  supra) 
states  that  the  species  is  common  at  the  Straits  of  Ma- 
gellan. 

This  species  is  a very  striking  one  on  account  of  its  color 
and  size.  It  is  easily  the  largest  Bombus  species  in  the 
Western  Hemisphere.  It  is  apparently  quite  constant  in  all 
its  characters  except  that,  in  different  specimens,  the  reddish 
pile  varies  in  shade  from  a deep  orange-ferruginous  to  a pale 
yellowish-ferruginous.  It  is  probable  that  the  deep  orange- 
ferruginous  is  the  normal  color  for  the  species  and  that  speci- 
mens with  the  pale  pile  are  faded. 

This  species  has  its  closest  relative  in  dolichocephalus  as  is 
shown  by  the  structure  of  the  genitalia  of  the  male.  Kohli 
also  seems  allied. 

Bombus  (Bombus)  solus  new  species. 

Type. — Described  from  a single  male,  deposited  in  the  col- 
lection of  the  United  States  National  Museum. 

Entirely  black.  Malar  space  of  medium  length.  Pile  rather  short 
and  fine.  Third  antennal  segment  slightly  longer  than  the  fourth. 

Queen  and  worker. — Unknown. 

Male.  Head. — Face  with  an  inconspicuous  admixture  of  short,  pale 
pubescence  with  the  black  pile ; occiput  and  ventro-lateral  portions 
dark.  Malar  space  about  as  long  as  its  width  at  apex,  about  one-fifth 
as  long  as  eye.  Clypeus  densely  punctate,  especially  toward  sides,  and 
thinly  hairy.  Third  antennal  segment  distinctly,  but  not  greatly, 
longer  than  the  fourth  ; the  fifth  somewhat  shorter  than  the  third  and 
fourth  together. 

Thorax. — With  dark  pile. 
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Abdomen. — With  dark  pile. 

Wings. — Very  dark,  with  violaceous  reflections. 

Legs. — Black  and  with  dark  pile. 

Dimensions. — Length,  16  mm.  ; spread  of  wings,  about  40  mm.; 
width  of  abdomen  at  second  segment,  about  1\  mm. 

Habitat. — Bonito,  Pernambuco  Province,  Brazil. 

This  is  the  male  of  one  of  four  apparently  distinct  black 
forms  present  in  South  or  Central  America.  I should  have 
taken  it  for  the  male  of  kohli  had  not  Handlirsch  already 
described  a male,  which  is  unknown  to  me,  for  that  species, 
from  abundant  material.  It  is  possible  that  Handlirsch 
really  erred  in  his  association  of  the  sexes  of  kohli.  It  is 
also  possible  that  the  male  here  described  is  a melanic  speci- 
men of  some  species  already  known  and  does  not  represent 
a valid  new  species,  though  all  the  true  melanic  bumble-bees, 
which  I have  seen,  have  had  some  trace  of  the  true  colora- 
tion of  the  species  to  which  they  belonged,  by  means  of  which 
their  true  identity  could  be  easily  discovered. 

Bombus  (Bombus)  atratus  new  species. 

Bombus  violaceusHo\mbQTg,  Anal.  Soc.  Cient.  Argent.,  VIII,  1879,  p. 

156,  n.  1,  d. 

“ cayennensis  var.  violaceus  Ant.  Handlirsch,  Ann.  naturh. 

Hofmus.  Wien.,  Ill,  1888,  p.  241,  d (pars.); 

T.  10,  F.  1. 

Types. — Described  from  two  males,  one  from  Chiriqui  and 
the  other  from  San  Bernardino,  Paraguay.  Both  are  de- 
posited in  the  collection  of  the  United  States  National  Mu- 
seum. 

A black  species , with  wings  dark  and  having  slight  violaceous  reflec- 
tions. Malar  space  somewhat  shorter  than  its  width  at  apexy  nearly  one- 
fourth  as  long  as  eye.  Third  antennal  segment  about  three-fourths  as 
long  as  the  fourth , the  fifth  considerably  longer  than  the  fourth  Geni- 
talia with  heads  of  sagittce * reaching  posteriorly  somewhat  father  than 
tips  of  squamce  and  nearly  as  far  as  distal  ends  of  volsellce.  Distal  ends 
of  volsellce  very  broad  and  not  reaching  far  beyond  tips  of  squamce. 

Females. — Niger  may  represent  the  females  of  this  species. 

Male.  Head. — Face  and  occiput  entirely  dark  or  with  the  shorter 
pile  whitish,  giving  the  general  effect  of  very  dark  cinereous.  Ventro- 
lateral portions  entirely  dark.  Malar  space  somewhat  shorter  than  its 
width  at  apex,  nearly  one-fourth  as  long  as  eye.  Clypeus  mostly 
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covered  up  with  pile.  Third  antennal  segment  about  three-fourths  as 
long  as  fourth,  the  fifth  considerably  longer  than  the  fourth. 

Thorax.— Entirely  black  ; a noticeable  naked  area  present  on  the 
center  of  the  disk. 

Abdomen — Entirely  dark. 

Genitalia. — Outer  spatha  much  like  that  of  sonorus  (fig.  32).  Inner 
spatha  much  like  that  of  pennsylvanicus  (fig.  132).  Branches  (figs. 
161  and  167)  rather  sharply  rounded  on  inner  sides  of  distal  ends  as 
seen  from  dorsal  side.  Volsellae  with  distal  ends  very  broad  and  not 
extending  far  beyond  tips  of  squamse ; apical  projections  triangular, 
the  free  angles  of  these  projections  being  acute  angles.  Squamse 
shaped  somewhat  like  those  of  pennsylvanicus  (fig.  66),  but  with  outer 
lobe  narrower  and  rather  pointed  at  apex  and  with  indentation  between 
this  lobe  and  the  inner  one  deeper.  Sagittae  with  shafts  slightly  bent 
outward  in  the  middle  and  with  heads  shaped  much  like  those  of  pul- 
latus  and  medius , their  outer  margins  being  distinctly,  though  not  very 
deeply,  serrate ; much  longer  and  larger,  in  comparison  with  the 
claspers,  than  those  of  pullatus  or  medius , extending  somewhat  beyond 
the  tips  of  the  squamae  and  almost  as  far  back  as  the  tips  of  the  vol- 
sellae. Claspers  appearing  much  thicker,  in  proportion  to  their  length, 
than  in  pullatus  or  medius. 

Wings. — Dark  and  with  violaceous  reflections. 

Legs. — Some  or  all  of  the  coxae  and  trochanters  with  a scattering  of 
dirty  whitish  hairs,  though  mostly  dark  ; femora  and  tibiae  black ; 
hind  tibiae  with  outer  faces  convex  and  hairy  throughout,  with  no  long 
fringes  and  without  a trace  of  corbiculae ; hind  metatarsi  with  outer 
faces  distinctly  concaved  and  with  no  long  fringes. 

Dimensions. — Length,  12^  mm.  to  15  mm. ; spread  of  wings,  33  mm. 
to  39  mm. 

This  species  is  apparently  most  closely  related  to  medius 
and  pullatus , but  it  may  be  readily  separated  from  those  spe- 
cies by  means  of  the  differences  in  the  genitalia  already 
noted. 

This  may  be  the  true  male  of  kohli . 

Bombus  (Bombus)  brevivillus  new  species. 

This  species  has  the  same  doubtful  bibliography  as  that 
given  to  niger. 

Type. — Described  from  a single  queen  from  Pernambuco, 
Brazil,  deposited  in  the  collection  of  the  United  States  Na- 
tional Museum. 

Pile  short  and  coarse  Entirely  black.  Malar  space  of  a little  more 
than  average  length. 
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Wings. — Very  dark,  with  violaceous  reflections. 

Queen.  Head. — Rather  elongate.  Entirely  black.  Malar  space 
somewhat  shorter  than  its  width  at  apex,  about  one-fourth  as  long 
as  eye.  Clypeus  moderately  punctate,  with  rather  coarse  punctures. 
Third  antennal  segment  longer  than  fifth  and  fifth  longer  than  fourth. 

Thorax. — Entirely  black.  A noticeable,  naked,  smooth,  shining 
area  on  center  of  disc. 

Abdomen. — Entirely  black.  Hypopygium  without  a median  carina. 
Epipygium  with  a slight  longitudinal  median  carina  on  its  very  apical 
portion. 

Wings — Very  dark  and  with  strong  violaceous  reflections. 

Legs. — Black. 

Worker.  — Unknown. 

Male. — I think  it  possible  that  pullatus  is  the  male  of  this  species. 
See  discussion  following  description  of  niger. 

Dimensions. — Length,  about  24  mm.  ; spread  of  wings,  about  53 


This  species  is  most  closely  related  to  mexicanus , and  I do 
not  feel  certain  that  there  is  not  a complete  gradation  between 
them.  I have  not  succeeded  in  separating  them  structurally. 
I can  distinguish  brevivillus  from  niger  only  by  its  shorter 
and  coarser  pile.  Both  brevivillus  and  niger  may  be  readily 
separated  from  kolili  by  the  distinctly  longer  malar  space  of 
the  latter. 

Bombus  (Bombus)  niger  new  species. 

? Bombus  velutinus  Illiger,  Magaz.  f.  Insectenk.,  V,  1806,  p.  175,  n.  63. 

violaceus  Lepeletier,  Hist.  Nat.  Insect.  Hymen.,  I,  1836,  p. 
473,  n.  24,  9 8 . 

Smith,  Cat.  Hym.  Brit.  Mus.,  II,  1854,  p.  400,  n. 
61. 

Greene,  Ann.  Lyc.  Nat.  Hist.  New  York,  VII, 
1860,  p.  174,  n.  13,  $ . 

Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  108, 
n.  44,  9 8 . 

Holmberg,  Anal.  Soc.  Cient.  Argent.,  VIII,  1879, 
p.  156,  n.  1,  9 8 c?. 

cayennensis  var.  violaceus  Ant.  Handlirsch,  Ann.  Naturh. 

Hofmus.  Wien.,  Ill,  1888,  p.  241,  9 8 c?  (pars). 
? “ violaceus  Hudson,  Nat.  in  La  Plata,  1892,  p.  154. 

? “ cayennensis  var.  violaceus  Dalla  Torre,  Cat.  Hym.,  X,  1896, 

p.  514  (pars). 

? “ violaceus  Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  563. 
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Types. — Described  from  four  queen  and  four  worker  co- 
types. Of  these  specimens,  three  queens  and  two  workers 
are  deposited  in  the  collection  of  the  United  States  National 
Museum  and  one  queen  and  two  workers  in  the  collection  of 
the  Massachusetts  Agricultural  College.  The  places  of  cap- 
ture of  the  queens  were  as  follows  : Colombia  and  Chiriqui 
(Boquete  and  Bogona).  The  workers  came  from  the  follow- 
ing places  : Brazil  (Pernambuco),  Peru  (Callanga) , Chiriqui 
and  Costa  Rica  (Carillo). 

St.  Fargeau’s  specimens  are  lost,  so  it  is  impossible  to  tell 
whether  his  violaceus  was  this  species  or  kohli  or  brevivillus. 

Pile  of  medium  length  and  texture.  Entirely  black.  Malar  space  of 
a little  more  than  average  length.  Wings  dark , with  violaceous  reflec- 
tions. 

Queen.  Head. — Rather  elongate.  Entirely  dark.  Malar  space 
somewhat  shorter  than  its  width  at  apex,  about  one-fourth  as  long 
as  eye.  Clypeus  sparsely  punctate,  with  rather  coarse  punctures  and 
with  numerous  fine  punctures  also  present.  Third  antennal  segment 
longer  than  fifth,  the  fifth  longer  than  the  fourth. 

Thorax. — Entirely  black.  A rather  large  naked  area  on  middle  of 
dorsal  disc,  a considerable  portion  of  this  area  being  smooth  and 
shining. 

Abdomen. — Entirely  black.  Hypopygium  without  a medium  carina. 

Wings — Very  dark  and  with  strong  violaceous  reflections. 

Legs. — Black. 

Worker. — Like  the  queen. 

Male  — The  queen  and  worker  of  this  species  are  apparently  less 
closely  related  to  mexicanus  than  is  the  queen  of  brevivillus , and  atratus 
appears  less  closely  related  to  mexicanus  than  is  pullatus.  These  facts 
suggest  that  pullatus  may  be  the  male  of  brevivillus , while  atratus  is 
possibly  the  male  of  niger. 

Dimensions  .—Length  : queen,  20  mm.  to  24  mm.  ; worker,  U|  mm. 
to  17  mm.  Spread  of  wings:  queen,  48  mm.  to  52  mm.  ; worker,  29 
mm.  to  42  mm. 

Habitat. — British  Honduras  (Belize);  Costa  Rica  (Carillo 
and  La  Estrella de  Cartago);  Chiriqui  (Bogona  and  Boquete); 
Colombia;  Venezuela  (San  Julian);  Ecuador;  Peru  (Cal- 
langa); Brazil  (Bonito  in  the  Province  of  Pernambuco  and 
St.  Catharina)  and  Paraguay  (Sapucay). 

This  species  is  apparently  most  closely  related  to  medius , 
mexicanus  and  brevivillus.  I have  been  able  to  separate  it 
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from  the  last  of  these  three  species  only  by  the  different 
length  and  texture  of  its  pile. 

Bombus  (Bombus)  pullatus  new  species. 

? Bombus  violaceus  Holmberg,  Anal.  Soc.  Cient.  Argent.,  VIII,  1879, 
p.  156,  n.  1,  d1. 

? “ cayennensis  var.  violaceus  Ant.  Handlirsch,  Ann.  Naturh. 

Hofmus.  Wien.,  Ill,  1888,  p.  241,  c?  (pars). 

Type . — Described  from  a single  male  from  Ecuador,  de- 
posited in  the  collection  of  the  United  States  National  Mu- 
seum. 

Face  with  dark  cinereous  pile  ; body  otherwise  almost  entirely  black. 
Malar  space  somewhat  shorter  than  its  width  at  apex.  Third  antennal 
segment  distinctly  shorter  than  the  fourth  ; the  fifth  much  longer  than 
the  fourth.  Wings  dark  and  with  distinct  violaceous  reflections.  Geni- 
talia with  sagittce  notreaching  quite  as  far  back  as  the  tips  of  the  squamce  ; 
the  volsellce  reaching  far  beyond  the  heads  of  the  sagittce  ; the  sagittce 
with  nearly  straight  shafts. 

Queen. — Brevivillus  may  be  the  queen  of  this  species. 

Worker.— Unknown. 

Male.  Head. — Face  clothed  with  very  dark  cinereous  pile  (this  pile 
is  made  up  of  long  dark  brown  hair  and  shorter  dirty  whitish  pile  or 
down).  Occiput  dark.  Ventro-lateral  portions  bearing  brown  pile. 
Malar  space  somewhat  shorter  than  its  width  at  apex,  nearly  one-fourth 
as  long  as  eye.  Clypeus,  for  most  part,  covered  up  with  very  dark 
cinereous  pile.  Third  antennal  segment  distinctly  shorter  than  fourth, 
the  fifth  much  longer  than  the  fourth. 

Thorax. — Clothed  with  entirely  dark  brown  pile;  a large  area  on 
dorsal  disc  and  all  but  hind  and  side  margins  of  scutellum  naked,  the 
pile  apparently  having  been  rubbed  off. 

Abdomen. — Entirely  dark. 

Genitalia  (figs.  159  and  166). — Much  like  those  of  medius  (see  the 
comparison  of  the  genitalia  of  these  two  species,  following  the  descrip- 
tion of  medius ) . Sagittae  with  nearly  straight  shafts  and  with  outer 
margins  of  heads  nearly  entire,  scarcely  serrate  at  all  ; their  heads  ex- 
tending posteriorly  but  little  beyond  the  long  inner  lobes  of  the  squamae, 
these  lobes  reaching  mesad  far  past  the  rounded  projections  on  the 
inner  sides  of  the  volsellae  to  nearly  even  with  the  outer  margins  of  the 
heads  of  the  sagittae.  Tips  of  volsellae  reaching  considerably  beyond 
tips  of  squamae. 

Wings. — Dark  and  with  distinct  violaceous  reflections. 

Legs. — Coxae  and  trochanters  with  scattering  dirty  whitish  pile, 
though  mostly  dark.  Femora  and  tibiae  black.  Hind  tibiae  with  outer 
faces  convex  and  hairy  throughout ; with  no  long  fringes  and  no  trace 
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of  corbiculae.  Hind  metatarsi  with  outer  faces  distinctly  concaved  ; 
with  no  long  fringes. 

Dimensions. — Length,  about  19  mm.  ; spread  of  wings,  about  38 
mm. 

This  species  is  most  closely  related  to  medius , but  appears 
to  be  distinct  from  it.  B.  atratus  is  certainly  quite  distinct 
from  both  and  is  possibly  the  male  of  niger . Incarum  is  also 
quite  distinct  from  all  these  forms.  Mexicanus  is  certainly 
distinct  from  pullatus.  The  volsellae  of  the  genitalia  of  pul- 
laius  have  much  wider  apices  and  more  hook-like  apical  pro- 
jections than  do  those  of  mexicanus , and  the  squamae  of  pul- 
latus have  the  outer  lobe  well  developed  and  prominent  while 
those  of  mexicanus  do  not. 

Bombus  (Bombus)  medius  Cress. 

Apis  cajennensis  Fabricius,  Suppl.  Ent.  Syst.,  1798,  p.  273.  n.  13-14. 
Bombus  cajennensis  Fabricius,  Syst.  Piez.,  1804,  p.  345,  n.  13. 

? “ “ Illiger,  Magaz.  f.  Insectenk.,  V,  1806,  p.  172. 

? Bremus  “ Jurine,  Nouv.  meth.  class.  Hym.,  1807,  p.  259,  9. 

? Bombus  “ Lepeletier,  Hist.  Nat.  Insect.  Hymen.,  I,  1836, 

p.  471,  n.  20,  9 8 <?. 

? “ “ Spinola,  Mem.  Accad.  Sc.  Torino,  (2),  XIII,  1853, 

p.  92,  n.  73. 

? “ cayennensis  Smith,  Cat.  Hym.  Brit.  Mus.,  II,  1854,  p.  401, 

n.  63. 

“ medius  Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  97,  n.  17, 
8 . 

? “ cayennensis  Holmberg,  Anal.  Soc.  Cient.  Argent.,  VIII, 

1879,  p.  160,  n.  3,  9 9c?. 

? “ unifasciatus  Smith,  Descr.  New  Spec.  Hym.,  1879,  p.  133, 

n.  8,  9 9 c?. 

“ medius  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p.  230 
(Catal.). 

? “ cayennensis  Ant.  Handlirsch,  Ann.  naturh.  Hofmus.  Wien., 

Ill,  1888,  p.  240,  9 9 <?— var.  a. 

? “ “ var.  Mexicanus  Ant.  Handlirsch,  Ann.  Naturh. 

Hofmus.  Wien.,  Ill,  1888,  p.  241,  9 9 . 

? “ “ Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  513. 

“ medius  Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  533. 

? “ cayennensis  Cockerell,  Cat.  Abej.  de  Mexico,  1899,  p.  19 

(Catal.). 

“ medius  Cockerell,  Psyche,  XII,  1905,  p.  90. 

Types. — It  is,  of  course,  doubtful  whether  Fabricius’  speci- 
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mens  of  caye?inensis  are  still  extant  and,  without  his  type,  it 
is  absolutely  impossible  to  tell  whether  he  had  incarum  or 
this  species.  His  specimen  came  from  Cayenne.  I have  not 
seen  Cresson’s  type  of  medius.  It  is  probably  in  the  collec- 
tion of  the  United  States  National  Museum.  I have,  how- 
ever, seen  specimens  labelled  “ medius  ” by  Cresson,  in  the 
collection  of  the  American  Entomological  Society,  and  those 
specimens  were  specimens  of  this  species.  The  type  locality 
(Utah),  given  for  medius  by  Cresson,  is  certainly  incorrect. 
Among  all  the  specimens,  which  I have  seen  from  the  west- 
ern United  States,  there  was  not  one  which  could  have  be- 
longed to  this  species,  and  Prof.  Cockerell  states  (Psyche, 
XII)  that  this  species  is  not  present  in  the  western  States, 
but  is  Mexican.  Col.  C.  T.  Bingham  failed  to  locate  Smith’s 
type  specimens  of  unifasciatus  in  the  collection  of  the  British 
Museum  for  me,  and  it  is  impossible  to  tell  from  Smith’s  de- 
scription whether  his  specimens  belonged  to  medius  or  mexi- 
canus.  They  came  from  Guatemala  (at  5,000  feet  altitude), 
Costa  Rica  (Irazu  at  6,000-7,000  feet  altitude)  and  “San 
Francisco  ” at  4,500  feet  altitude. 

Pile  rather  short  and  coarse  and  co?isiderably  variable  in  coloratio7i 
The  typical  form  has  the  dorsum  of  the  thorax  yellow , with  a broad 
black  interalar  band , and  the  third  dorsal  abdominal  segment  yellow, 
but  is  otherwise  entirely  dark  in  the  females  and  also  mostly  so  in 
the  males , except  for  some  light  pile  o?i  the  face  and  some  ferruginous 
pile  on  the  very  apex  of  the  abdomen.  This  typical  form  grades  com- 
pletely into  a form  which , aside  from  the  third  dorsal  abdominal  seg- 
ment, is  entirely  black  in  the  female  caste  and  also  mostly  black  in  the 
male,  except  for  the  ferruginous  pile  on  the  hypopygium  a?id  epipygium. 
Abdomen  of  female  rarely  entirely  black.  Malar  space  of  females  shorter 
than  its  width  at  apex,  a little  more  than  one- fifth  as  long  as  eye.  Geni- 
talia with  outer  lobe  of  squamce  well  developed  and  rather  pointed  at  tip. 

Queen.  Head. — Entirely  dark.  Malar  space  distinctly  shorter  than 
its  width  at  apex,  a little  more  than  one-fifth  as  long  as  eye.  Clypeus 
moderately  punctate,  with  mostly  rather  coarse  punctures,  the  front 
part  of  the  disc,  however,  with  the  punctures  sparse.  Third  antennal 
segment  longer  than  fifth,  the  fifth  longer  than  the  fourth. 

Thorax. — Dorsum  yellow  in  front  and  on  scutellum,  with  a very 
broad  black  band  between  bases  of  wings  (this  band  is  distinctly  more 
than  half  as  wide,  from  front  margin  to  rear  margin,  as  it  is  long, 
from  wing  base  towing  base).  Yellow  pile  extending  down,  from 
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front  part  of  dorsum,  to  somewhat  below  level  of  bases  of  wings  ; 
mesopleura  otherwise  entirely  dark.  Metapleura  and  sides  cf  median 
segment  entirely  dark. 

Abdomen. — All  black,  except  third  dorsal  segment.  This  segment 
clothed,  for  most  part,  with  yellow  pile,  but  its  very  basal  portion  usu- 
ally with  yellow  replaced  somewhat  by  very  short  black  hairs. 

Wings. — Dark  and  usually  with  strong  violaceous  reflections. 

Legs. — Entirely  dark.  Hind  margin  of  posterior  metatarsi  usually 
rather  suddenly  arcuate  near  the  base,  but  nearly  straight  throughout 
the  greater  part  of  its  length. 

Worker. — Like  queen,  but  with  malar  space  but  little,  if  any,  more 
than  one-fifth  as  long  as  eye.  Short  black  hair  usually  not  showing 
on  basal  portion  of  third  dorsal  abdominal  segment.  Black  interalar 
band  sometimes  not  more  than  half  as  wide,  from  front  margin  to  rear 
margin,  as  long,  from  wing  base  to  wing  base. 

Male.  Head. — Face  clothed  with  mostly  cinereous  pile  (this  pile  is 
made  up  of  a mixture  of  long  dark  hairs  and  shorter  whitish  pile  or 
down) , this  clothing  being  darkest  above  the  bases  of  the  antennae  and 
lightest  over  the  clypeus.  Occiput  either  bearing  a mixture  of  dark 
and  yellow  hairs  or  with  a triangular  patch  of  pure  yellow  pile,  this 
patch  being  extended,  on  each  side,  along  the  hind  margin  of  the 
head,  down  onto  the  sides  somewhat,  behind  the  upper  ends  of  the  eyes. 
Ventro-lateral  portions  with  a slight  sprinkling  of  yellow  hairs.  Malar 
space  somewhat  shorter  than  its  width  at  apex,  about  one-fifth  as  long 
as  eye.  Clypeus  mostly  covered  up  with  dirty  whitish  pile,  there  being 
only  a scattering  of  dark  hairs  admixed.  Third  antennal  segment  dis- 
tinctly shorter  than  fourth,  the  fifth  much  longer  than  the  fourth. 

Thorax. — Coloration  of  pile  much  like  that  of  females,  but  with  the 
yellow  pile  sometimes  reaching  down,  from  the  front  part  of  the  dor- 
sum, on  the  mesopleura,  as  much  as  half  the  distance  from  the  bases 
of  the  wings  to  the  bases  of  the  legs.  Each  side  of  metanotum  bear- 
ing a tuft  of  yellow  pile  just  behind  the  base  of  the  hind  wing.  Inter- 
alar band  about  half  as^wide  as  long. 

Abdomen. — Dorsum:  segments^one  and  two  entirely  black  ; segment 
three  clothed  entirely  with  yellow ; segment  four  with  basal  portion 
covered  with  yellow  and  apical  portion  with  black  pile  ; segments  five 
and  six  entirely  black  ; segment  seven  with  some  short  black  hairs  on 
basal  portion  and  on  middle  of  apical  portion,  but  otherwise  clothed 
with  ferruginous  pile.  Venter  mostly  dark,  but  the  apical  margins  of 
most  of  the  segments  fringed  with  pale  ferruginous  pile,  the  apical 
fringe  of  the  hypopygium  being  rather  strongly  ferruginous. 

Genitalia  (figs.  162  and  163). — Much  like  those  of  mexicanus  (figs. 
160  and  164),  but  with  apices  of  branches  distinctly  angled  on  their 
inner  sides,  as  viewed  from  above ; outer  margin  of  head  of  sagitta 
distinctly  serrate  ; outer  lobe  of  squama  well  developed  and  rather 
pointed  at  apex. 
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JVings. — Strongly  infuscate,  but  much  lighter  than  those  of  queen 
and  considerably  lighter  than  those  of  most  workers ; with  practically 
no  violaceous  reflections. 

Legs. — Mostly  dark  ; the  trochanters  and  coxae  and  the  very  lowest 
portions  of  the  meso-  and  metapleura  with  a strong  sprinkling  of  dirty 
whitish  hairs.  Hind  tibiae  with  outer  faces  convex  and  hairy  through- 
out, with  no  long  fringes  and  no  trace  of  corbiculae.  Hind  metatarsi 
with  outer  faces  distinctly  concaved  and  with  no  long  fringes. 

Dimensions. — Length  : queen,  20  mm.  to  21  mm. ; worker,  10  mm. 
to  17  mm.  ; male,  nearly  14  mm.  Spread  of  wings  : queen,  42  mm. 
to  47  mm.  ; worker,  28  mm.  to  37  mm.  ; male,  33  mm.  to  34  mm. 

The  species  is  here  described  from  six  queens,  numerous 
workers  and  two  males.  The  typical  species,  above  de- 
scribed, grades  completely  into  the  following  forms,  speci- 
mens of  which  are  before  me  : 

Color  Variant  i. — Worker  like  typical  form,  but  with  scutellum  and 
front  part  of  dorsum  of  thorax  bearing  only  a little  yellow  pile,  this 
being  thoroughly  mixed  with  black  hairs.  About  12  mm.  long.  A 
single  worker  from  Chiriqui. 

Color  Variant 2 — Queen  like  typical  form,  but  with  scutellum  entirely 
black  ; with  only  a little  yellow  pile  on  the  front  part  of  the  dorsum  of 
the  thorax,  this  having  a slight  admixture  of  black  hairs.  About  18 
mm.  in  length.  A single  specimen  from  Brazil  (Sao  Paulo). 

Color  Variant  j. — Worker  like  typical  form,  but  with  thorax  entirely 
black — thus  completely  paralleling  mexicanus  in  coloration.  About  12 
mm.  in  length.  A single  specimen  from  Chiriqui. 

Color  Variant  4. — Like  Color  Variant  3,  but  with  yellow  pile  on  third 
dorsal  abdominal  segment  confined  to  posterior  portion  of  that  segment 
and  not  reaching  its  side  margins.  About  15  mm.  in  length.  A single 
worker  from  Paraguay  (Sapucay). 

Color  Variant  5. — Worker  like  typical  worker,  but  with  abdomen 
entirely  black.  Length  about  12  mm.  A single  specimen  from  Para- 
guay (Sapucay). 

Male  Color  Variant  /. — Like  typical  male,  but  with  interalar  band 
slightly  more  than  half  as  wide,  from  front  margin  to  rear  margin,  as 
long,  from  wing  base  to  wing  base,  and  with  second,  third  and  fourth 
dorsal  abdominal  segments  entirely  covered  with  yellow  pile  and  with 
epipygium  clothed  with  entirely  ferruginous  pile.  Hind  femora  with 
scattering  of  yellow  hairs  on  lower  side  of  middle  portion.  Ventro- 
lateral portions  of  head  bearing  a mixture  of  dark  and  yellow  hairs. 
Length  about  19  mm.  A single  specimen  from  Boquete,  Chiriqui 
(3,500  feet  altitude). 

Male  Color  Variant  2. — Like  typical  male,  but  with  ventro-lateral 
portions  of  head  entirely  dark  and  with  yellow  pile  on  front  part  of 
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dorsum  of  thorax  and  on  scutellum  with  a slight  admixture  of  black 
hairs  and  not  extending  down  on  the  sides,  in  front,  to  much  below 
the  level  of  the  bases  of  the  wings  ; black  interalar  band  distinctly 
more  than  half  as  wide  as  long,  the  tegulse  scarcely  dipping  at  all  into 
the  yellow  pile  in  front ; metanotum  bearing  no  yellow  pile  ; dorsum 
of  abdomen  with  third  and  fourth  segments  entirely  covered  with  yel- 
low pile  ; sixth  segment  having  an  admixture  of  ferruginous  hairs,  this 
admixture  being  very  slight  on  the  middle  of  the  segment,  but  very 
strong  on  the  extreme  sides  ; seventh  segment  clothed  with  entirely 
ferruginous  pile.  Length  about  15  mm.  A single  specimen  from 
Boquete,  Chiriqui  (3,500  feet  altitude). 

Male  Color  Variant  j. — Like  Male  Color  Variant  2,  but  with  only  a 
faint  sprinkling  of  yellow  hairs  on  the  middle  of  the  front  part  of  the 
dorsum  of  the  thorax  and  on  the  scutellum  ; face  with  very  dark 
cinereous  pile  throughout ; occiput  entirely  dark  ; epipygium  clothed 
like  that  of  typical  male.  Length  about  16  mm.  Two  specimens 
from  Ecuador. 

Male  Color  Variant  4. — Like  Male  Color  Variant  3,  but  with  face 
having  cinereous  pile  about  as  in  typical  male  and  with  thorax  entirely 
black.  Length  about  13  mm.  A single  specimen  from  Ecuador. 

Male  Color  Variant  5. — Like  Male  Color  Variant  4,  but  with  head  en- 
tirely dark  ; third  dorsal  abdominal  segment  clothed  mostly  with  yel- 
low pile,  but  with  the  yellow  hair  replaced  by  a thin  clothing  of  short 
black  pile  on  its  very  basal  portion  ; fourth  dorsal  segment  bearing 
black  pile  on  its  apical  portion,  this  being  bordered  in  front  by  a nar- 
row line  of  yellow  hairs,  the  very  basal  portion  of  the  segment  being 
thinly  clothed  with  short  black  hairs  as  in  the  case  of  the  third  seg- 
ment ; epipygium  clothed  with  entirely  ferruginous  pile ; venter  almost 
entirely  dark,  except  hypopygium,  this  being  fringed  apically  with 
rather  strongly  ferruginous  pile.  Length  about  16  mm.  A single 
specimen  from  Ecuador. 

Habitat. — Mexico  (Orizaba,  one  male  ; Rio  Nautla,  one 
worker;  Otoyac,  one  worker  ; Coatepec,  one  worker);  Guate- 
mala (Department  of  Solola,  Olas  de  Moka,  one  male,  three 
workers  and  four  queens);  Chiriqui  (Boquete,  two  workers 
and  two  males);  Ecuador  (seven  workers);  Brazil  (Minas 
Geraes,  one  worker;  Sao  Paulo,  one  queen);  Paraguay  (Sa. 
pea  y,  one  queen  and  five  workers);  Mexico  (one  queen). 

There  seems  to  be  a slight  variation  in  the  length  of  the 
malar  space  of  the  queen. 

This  species  seems  to  have  its  nearest  ally  in  mexicanus. 
The  females  may  be  separated  from  those  of  mexicanus  by 
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their  somewhat  shorter  malar  space  and  by  the  hind  margin 
of  their  posterior  metatarsi  rather  more  suddenly  arcuate 
near  the  base.  The  males  may  be  separated  from  those  of 
mexicanus  by  the  differences  in  the  structure  of  their  geni- 
talia, particularly  of  the  squamae,  and  by  the  ferruginous 
pile  on  their  last  dorsal  abdominal  segment.  The  genitalia 
of  medius  may  be  separated  from  those  of  pullatus  by  the 
somewhat  narrower  apices  of  their  volsellae,  with  their  some- 
what less  hood-like  apical  projections,  and  by  the  distinctly 
serrate  outer  margins  of  the  heads  of  their  sagittae. 

Pullatus , medius  and  mexicanus  all  agree  in  having  the  tips 
of  the  volsellae  of  their  genitalia  extend  considerably  beyond 
the  squamae  and  far  beyond  the  heads  of  the  sagittae.  In 
this  respect,  these  species  all  differ  markedly  from  atratus. 

The  yellow  pile  on  the  specimens  of  medius  before  me 
varies  from  pale  straw  color  to  a good  deep  yellow. 

It  seems  possible  that  medius  may  even  grade  into  a com- 
pletely black  form,  and  I do  not  feel  certain  that  niger , which 
seems  very  closely  related,  is  not,  in  reality,  such  a gradation 
of  this  species. 

Bombus  (Bombus)  mexicanus  Cress. 

Botnbus  mexicanus  Cresson,  Proc.  Acad.  Nat.  Sc.  Phila.,  1878,  p. 

187,  9 g . 

? “ unifasciatus  Smith,  Descr.  New  Spec.  Hym.,  1879,  p.  133,  n. 

8,  9 8 c?. 

“ mexicanus  Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p. 

231  (Catal.). 

? “ Cayennensisv ar.  Mexicanus  Ant.  Handlirsch,  Ann.  Naturh. 

Hofmus.  Wien.,  Ill,  1888,  p.  241,  9 g . 

“ sp.  Ant.  Handlirsch,  Ann.  Naturh.  Hofmus.  Wien.,  VI, 
1891,  p.  453,  c? , and  perhaps  the  g . 

“ mexicanus  Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  534. 

Cockerell,  Cat.  Abej.  de  Mexico,  1899,  p.  19 

(Catal.). 

Types. — Some,  at  least,  of  the  specimens,  from  which 
Cresson  made  his  original  description  of  this  species,  are  in 
the  collection  of  the  American  Entomological  Society.  They 
came  from  Mexico.  Col.  C-  T.  Bingham  failed  to  locate 
Smith’s  type  specimens  of  unifasciatus , in  the  collection  of 
the  British  Museum,  for  me. 
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Pile  short  and  coarse.  Females  entirely , and  males  mostly , black , ^.r- 
/fan/  dorsal  abdominal  segment . /Aw  covered  with  yellow  pile. 

Malar  space  of  females  somewhat  shorter  than  its  width  at  apex , nearly 
one-fourth  as  long  as  eye.  Squama  of  genitalia  with  outer  lobe  very 
short  almost  wanting. 

Queen.  Head. — Entirely  dark.  Malar  space  somewhat  shorter  than 
its  width  at  apex,  nearly  one-fourth  as  long  as  eye.  Clypeus  moder- 
ately punctate,  with  rather  coarse  and  very  fine  punctures  mixed, 
rather  sparsely  so  on  front  part  of  disc.  Third  antennal  segment 
longer  than  fifth  and  fifth  longer  than  fourth. 

Thorax. — Entirely  black.  Center  of  dorsal  disc  with  a considerable 
area  naked. 

Abdomen. — Entirely  dark,  except  third  dorsal  segment ; this  segment 
clothed,  for  most  part,  with  yellow  pile,  except  on  very  basal  portion, 
this  portion  being  thinly  clothed  with  very  much  shorter  black  hairs. 
Hypopygium  without  a median  carina.  Surface  of  epipygium  elevated 
somewhat  in  middle  of  very  apical  portion. 

Wings. — Very  dark  and  with  strong  violaceous  reflections. 

Legs. — Entirely  dark. 

Worker. — Like  queen,  but  with  slightly  lighter  wings.  Malar  space 
apparently  somewhat  shorter,  in  proportion  to  length  of  eye,  than  that 
of  queen.. 

Male.  Head. — Mostly  dark  ; face  with  mostly  cinereous  pile  (this 
pile  being  darkest  above  the  bases  of  the  antennae,  there  being  a much 
more  sparse  admixture  of  the  long  dark  hairs  on  the  clypeus) ; occiput 
sometimes  with  a faint  admixture  of  yellow  pile.  Malar  space  nearly 
as  long  as  its  width  at  apex,  nearly  one-fourth  as  long  as  eye.  Clypeus 
mostly  covered  up  with  usually  light  cinereous  pile.  Third  antennal 
segment  slightly  shorter  than  fourth,  the  fifth  much  longer  than  the 
fourth. 

Thorax. — Entirely  dark.  Center  of  dorsal  disc  with  a noticeable 
naked  area. 

Abdomen. — Dorsum  : segments  one  and  two  entirely  dark  ; segment 
three  mostly  yellow,  sometimes  with  the  yellow  pile  replaced,  on  the 
very  basal  portion,  with  very  short  black  hairs ; segment  four  either 
entirely  covered  with  yellow  pile  or  with  yellow  pile  on  the  basal  por- 
tion and  the  very  apex  bearing  black  pile  ; segments  five,  six  and  seven 
entirely  dark.  Venter  mostly  dark,  but  with  apical  fringe  of  last  seg- 
ment ferruginous  and  the  fringes  of  some  other  segments  tinged  with 
the  same  color. 

Genitalia. — Outer  spatha  like  that  of  sonorus  (fig.  32) . Inner  spatha 
like  that  of  pennsylvanicus  (fig.  132).  Ends  of  branches  (figs.  160  and 
164)  rounded,  not  angled,  on  their  inner  sides.  Volsellae  with  nar- 
row apices,  their  apical  projections  triangular  and  blunt  pointed  ; with 
a very  prominent  rounded  projection  on  their  inner  sides,  a little  be- 

TRANS.  AM.  ENT.  SOC.,  XXXIX.  (17) 


130 


AMERICAN  HYMENOPTERA. 


hind  the  middle  (this  projection  is  common  to  most  of  the  species  of 
the  Dumoucheli  group  known  to  me,  but  it  is  particularly  prominent 
in  medius,  fullatus  and  this  species.  It  is  absent,  or  practically  so,  in 
montezunuz , carolimis  and  dahlbomii ) ; extending  considerably  beyond 
tips  of  squamae.  Squamae  extending  a little  beyond  heads  of  sagittae  ; 
their  outer  lobe  almost  wanting,  being  very  short  and  broadly  rounded, 
but  the  inner  lobe  well  developed  and  extending  mesad  considerably 
beyond  the  inner  margin  of  the  volsella.  Shafts  of  sagittae  bent  out- 
ward somewhat  in  the  middle  and  the  outer  margins  of  their  heads 
entire  or  nearly  so,  not  distinctly  serrate.  Uncus  very  broad  in  the 
middle,  but  tapering  rapidly  to  the  recurved  apex. 

Wings.—  Generali}*  somewhat  lighter  than  those  of  workers  and  con- 
siderably lighter  than  those  of  queens,  with  only  slight  violaceous 
reflections. 

Legs. — Mostly  dark,  though  often  with  a considerable  scattering  of 
dirty  whitish  hairs  about  their  bases.  Hind  tibiae  with  outer  faces  con- 
vex and  hairy  throughout,  without  long  fringes  or  trace  of  corbiculae. 
Hind  metatarsi  with  outer  faces  distinctly  concaved,  with  no  long 
fringes. 

Dimensions. — Length  : queen,  20  mm.  to  24  mm.  ; worker,  11|  mm. 
to  15|  mm.  ; male,  I3£  mm.  to  15i  mm.  Spread  of  wings  : queen,  47 
mm.  to  51  mm.  ; worker,  29  mm.  to  33  mm.  ; male,  32  mm.  to  36  mm. 

The  species  is  here  redescribed  from  five  queens,  numer- 
ous workers  and  four  males. 

Habitat. — Mexico;  Guatemala  (Department  of  Solola — 
Olas  de  Moka — seven  workers);  Costa  Rica  (San  Jos£,  three 
workers);  Chiriqui  (Boquete,  one  worker;  Bogona,  one 
queen);  Ecuador  (four  queens,  one  worker  and  four  males). 

This  species  is  possibly  most  closely  related  to  brevivillus , 
which  has  the  same  short,  coarse  pile  in  the  queen  caste  and 
which  may  possibly  grade  into  it.  With  this  possible  excep- 
tion, medius  is  its  closest  ally.  The  females  of  mexicanus 
have  a slightly  longer  malar  space  than  do  those  of  ?nedius. 
The  males  of  mexicanus  apparently  never  have  ferruginous 
pile  on  the  last  dorsal  segment  of  the  abdomen,  while  those 
of  medius  appear  to  always  have  it.  See  the  discussion,  fol- 
lowing the  description  of  medius , for  other  points  of  differ- 
ence between  the  two  species.  Also  see  the  discussion,  fol- 
lowing the  description  of  pullatus , for  points  of  difference 
between  that  species  and  mexicanus. 

The  yellow  pile,  on  the  specimens  of  this  species  before 
me,  varies  in  shade  from  pale  straw  to  a good  deep  yellow. 
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Bombus  (Bombus)  incarum  new  species. 


? Apis  cajenne?isis  Fabricius,  Suppl.  Ent.  Syst.,  1798,  p.  273,  n.  13-14. 
? Bombus  cajennensis  Fabricius,  Syst.  Piez.,  1804,  p.  345,  n.  13. 

Illiger,  Magaz.  f.  Insectenk.,  V,  1806,  p.  172. 

? Bremus  “ Jurine,  Nouv.  Meth.  Class.  Hym.,  1807,  p.  259, 

9. 


? Bombus 
? “ 

? “ 


Lepeletier,  Hist.  Nat.  Insect.  Hymen.,  I,  1836, 
p.  471,  n.  20,  9 8 d\ 

Spinola,  Mem.  Accad.  Sc.  Torino  (2),  XIII,  1853, 
p.  92,  n.  73. 

Smith,  Cat.  Hym.  Brit.  Mus.,  II,  1854,  p.  401, 
n.  63. 


? 

? 

? 

? 


Holmberg,  Anal.  Soc.  Cient.  Argent.,  VIII, 
1879,  p.  160,  n.  3,  9 8 c?. 

Ant.  Handlirsch,  Ann.  Naturh.  Hofmus.  Wien., 
Ill,  1888,  p.  240,  9 8 d1 — pars,  var.  a. 

Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  513  (pars). 
Cockerell,  Cat.  Abej.  de  Mexico,  1899,  p.  19 
(Catal.) . 


Types. — Described  from  five  queen  cotypes  (three  of  these 


from  Chanchamayo,  Peru,  one  from  Callanga,  Peru  and  one 
from  Boquete,  Chiriqui),  of  which  four  are  deposited  in  the 
collection  of  the  United  States  National  Museum  and  one  in 
the  collection  of  the  Massachusetts  Agricultural  College; 
from  sixteen  workers  (fourteen  from  Chanchamayo,  Peru 
and  two  from  Callanga,  Peru),  of  which  fourteen  are  de- 
posited in  the  collection  of  the  United  States  National  Mu- 
seum and  two  in  the  collection  of  the  Massachusetts  Agri- 
cultural College  ; from  one  male,  from  Chanchamayo,  Peru, 
deposited  in  the  United  States  National  Museum. 


Pile  coarse  and  rather  short  Dorsum  of  thorax  yellow , with  black 
band  between  bases  of  wings.  Pleura  mostly  black.  Abdomen  with  third 
dorsal  segment  yellow , otherwise  black  Legs  black.  Wings  dark. 
Head  of  females  black  and  of  males  mostly  dark.  Malar  space  long. 

Queen.  Head. — Rather  elongate.  Face  entirely  black.  Occiput 
sometimes  entirely  black  and  sometimes  with  a triangle  of  nearly  pure 
(not  mixed  with  black)  yellow  pile,  but  usually  dark  with  a faint  ad- 
mixture of  yellowish  hairs.  Sides  entirely  dark.  Malar  space  nearly 
as  long  as  its  width  at  apex,  nearly  one-third  as  long  as  eye.  Clypeus, 
for  most  part,  finely  punctate,  with  scattering  coarse  punctures,  but 
with  a considerable  area  on  middle  of  front  portion  smooth  and  shin- 
ing. Third  antennal  segment  longer  than  fifth,  the  fifth  longer  than 
the  fourth. 
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Thorax. — Dorsum  covered  with  yellow  pile,  except  for  black  band 
between  bases  of  wings  (this  band  is  scarcely  half  as  wide  from  front 
to  rear  as  it  is  long  from  wing  base  to  wing  base,  and,  in  some  cases, 
it  is  not  well  defined,  there  being  a more  or  less  strong  admixture  of 
yellow  hairs  with  the  black).  Mesopleura  with  yellow  pile  extending 
down  from  front  part  of  dorsum  to  some  distance  below  level  of  bases 
of  wings,  but  for  most  part  clothed  with  black  pile.  Metapleura  and 
sides  or  median  segment  entirely  dark. 

Abdomen. — Third  dorsal  segment  clothed  with  yellow  pile,  otherwise 
entirely  dark.  Hypopygium  without  a median  carina. 

Wings. — Very  dark,  with  strong  violaceous  reflections. 

Legs. — Entirely  black  or  brown.  Hind  margins  of  posterior  meta- 
tarsi rather  evenly  arcuate  from  base  to  apex. 

Worker. — Like  the  queen,  but  with  somewhat  lighter  wings.  Cly- 
peus  sparsely  punctate,  with  mostly  coarse  punctures. 

Male.  Head. — Face,  for  most  part,  clothed  with  cinereous  pile  (this 
pile  is  a mixture  of  long  dark  brown  hairs  and  shorter  whitish  pile  or 
down).  Occiput  covered  with  a triangle  of  nearly  pure  yellow  pile. 
Sides  of  head  mostly  dark.  Malar  space  fully  as  long  as  its  width  at 
apex,  nearly  one-third  as  long  as  eye.  Clypeus,  except  on  middle  of 
front  portion,  largely  covered  with  cinereous  pile.  Third  and  fourth 
antennal  segments  subequal  in  length,  the  fifth  longer  than  either. 

Thorax. — Coloration  of  dorsum  like  that  of  queen  and  worker,  but 
the  black  interalar  band  very  poorly  defined,  there  being  a very  strong 
admixture  of  yellow  hairs  with  the  black.  Yellow  on  upper  portions 
of  mesopleura  extending  far  below  level  of  bases  of  wings  ; their  lower 
portions,  however,  dark.  Extreme  end  of  metanotum  bearing  a tuft 
of  yellow  hair  behind  the  base  of  each  hind  wing.  Metapleura  and 
sides  of  median  segment  dark. 

Abdomen. — Dorsum:  segment  one  entirely  dark  ; segment  two  dark, 
except  for  a small  amount  of  yellow  pile  on  each  hind  corner  ; segment 
three  clothed  entirely  with  yellow  pile  ; segment  four  mostly  dark,  but 
with  some  yellow  hair  on  basal  margin,  especially  at  sides;  segments 
five  and  six  black.  Venter  black. 

Genitalia  (figs.  184  and  187). — Apices  of  branches,  as  seen  from 
dorsal  side,  acute  angled  on  side  toward  median  plane  of  body.  Vol- 
sellae  with  apical  projections  much  broader  and  more  quadrangular 
than  usual.  Squamae  greatly  elongated  and  somewhat  curved,  with 
tips  blunt  pointed,  reaching  considerably  beyond  tips  of  volsellse,  and 
curving  around  behind  ends  of  sagittae  ; the  inner  lobe  absent.  Sagittae 
with  shafts  distinctly  bent  outward  in  middle  ; heads  very  elongate 
foliaceous  and  downward  curved,  with  very  tips  narrowed  and  curved 
mesad  somewhat  and  with  outer  margins  almost  entire,  only  very 
slightly  serrate. 

Wings. — Considerably  lighter  than  those  of  queen,  without  notice- 
able violaceous  reflections. 
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Legs. — Pile  all  dark.  Hind  tibiae  with  outer  faces  convex  and  hairy 
throughout,  though  rather  sparsely  so  toward  distal  ends  ; fore  and 
hind  fringes  not  very  long  and  not  forming  corbiculae.  Hind  meta- 
tarsi with  outer  faces  distinctly  concaved,  without  long  fringes. 

Dimensions . — Length  : queen,  21  mm.  to  25  mm.  ; worker,  12  mm. 
to  18  mm.  ; male,  about  15  mm.  Spread  of  wings:  queen,  47  mm. 
to  49  mm.  ; worker,  30  mm.  to  38  mm.  ; male,  about  35  mm. 

Habitat. — Peru  (Callanga  and  Chanchamayo);  Chiriqui 
(Boquete);  British  Guiana  (Georgetown);  Surinam;  Para- 
guay (Sapucay);  Brazil  (Rio  Grande  do  Sul). 

This  species  is  apparently  related  to  medius , niger , pullatus 
and  atratus.  Most  of  the  workers  before  me  and  the  male 
have  been  immersed  in  some  liquid,  the  pile  being  badly 
matted  and  the  yellow  being  faded  out  to  a pale  straw  color. 
The  yellow  of  all  specimens  in  good  condition  (including 
most  of  the  queens  and  two  of  the  workers)  is  a fairly  deep 
rich  yellow. 

The  queen  and  worker  of  this  species  may  be  separated 
from  the  females  of  medius  by  the  difference  in  the  arcuation 
of  the  hind  margin  of  the  posterior  metatarsi.  Medius  has  this 
margin  more  suddenly  arcuate  toward  the  base  than  does 
incarum , the  latter  species  having  it  more  nearly  evenly  arcu- 
ate from  base  to  apex.  Furthermore,  the  black  interalar 
band  of  medius  is  more  than  half  as  wide,  from  front  margin 
to  rear  margin,  as  it  is  long,  from  wing  base  to  wing  base, 
which  is  not  the  case  with  incarum.  The  male  of  incarum 
may  be  readily  separated  from  all  other  males  known  to  me 
by  means  of  the  greatly  elongated  squamae  of  its  genitalia. 

Bombus  (Bombus)  sonomae  Howard. 

Bombus  sonomce  Howard,  Insect  Book,  1904,  Plate  2,  fig.  7,  9 . 

Type. — The  queen  which  Dr.  Howard  figured  is  the  type 
of  the  species.  I here  describe  the  queen  from  eight  speci- 
mens, seven  of  which,  including  the  type,  are  deposited  in 
the  collection  of  the  United  States  National  Museum  and 
one  in  the  collection  of  the  Massachusetts  Agricultural  Col- 
lege. The  worker  is  described  from  six  specimens  (cotypes 
of  this  caste),  of  which  one  is  deposited  in  the  collection  of 
the  Massachusetts  Agricultural  College  and  five  in  the  col- 

TRANS.  AM.  ENT.  SOC.,  XXXIX. 


134 


AMERICAN  HYMENOPTERA. 


lection  of  the  United  States  National  Museum.  I describe 
the  male  from  two  specimens,  deposited  in  the  United  States 
National  Museum  collection. 

Pile  of  medium  length  and  texture.  Malar  space  rather  long.  Queen 
and  worker  with  head  and  pleura  dark , with  dorsum  of  thorax  yellow, 
except  for  black  interalar  band . and  with  dorsum  of  abdomen  yellow , 
except  last  two  segments,  these  being  black.  Males  colored  much  like 
females . but  with  pleura  mostly  pale  yellow  ; anal  segment  dark,  the  re- 
mainder of  the  dorsum  of  the  abdomen  being  yellow 

Queen.  Head. — Elongate.  Usually  entirely  black,  but  rarely  with 
a faint  admixture  of  yellow  hairs  above  bases  of  antennae.  Malar  space 
longer  than  its  width  at  apex,  between  one-third  and  one-fourth  as 
long  as  eye.  Clypeus  rather  coarsely,  but  not  densely,  punctate. 
Third  antennal  segment  much  longer  than  fifth,  the  fifth  longer  than 
the  fourth. 

Thorax. — Dorsum  : anterior  part  covered  with  yellow  pile ; yellow 
extending  down  onto  anterior  part  of  mesopleura  to  somewhat  below 
level  of  bases  of  wings ; a broad  and  well  defined  black  band  between 
bases  of  wings  ; scutellum  clothed  with  yellow  pile  ; very  center  of 
disc  naked.  Mesopleura,  except  upper  anterior  portion,  clothed  with 
black  pile  to  bases  of  legs.  Metapleura  and  sides  of  median  segment 
entirely  dark. 

Abdomen. — Dorsum  : segments  one  to  four,  inclusive,  covered  with 
yellow  pile  ; segments  five  and  six  black  ; epipygium  with  a longitu- 
dinal median  carina  on  its  apical  portion.  Venter  entirely  dark  ; hypo- 
pygium  without  a distinct  median  carina. 

Wings. — Strongly  infuscate  ; about  like  those  of  fervidus  queen. 

Legs. — Coxae,  trochanters,  femora  and  tibiae  all  clothed  with  black 
pile. 

Worker. — Like  queen  in  most  respects;  face  usually  with  a very 
slight  admixture  of  yellow  pile  above  bases  of  antennae  ; yellow  pile 
on  front  part  of  mesopleura  sometimes  reaching  down  as  far  as  half 
way  from  level  of  bases  of  wings  toward  bases  of  legs  ; very  upper 
ends  of  metapleura  sometimes  with  a small  patch  of  yellow  pile  imme- 
diately behind  base  of  wing ; wings,  as  a ’rule,  considerably  lighter 
than  those  of  queen. 

Male.  Head. — Elongate.  Face  mostly  dark,  but  with  a noticeable 
admixture  of  pale  yellow  pile  about  bases  of  antennae  and  on  clypeus. 
Occiput  sometimes  entirely  dark  and  sometimes  with  a noticeable  ad- 
mixture of  yellow  hairs.  Ventro-lateral  portions  mostly  dark,  but 
with  some  pale  hairs  admixed.  Malar  space  distinctly  longer  than  its 
width  at  apex,  between  one-third  and  one-fourth  as  long  as  eye.  Cly- 
peus with  central  and  front  portions  of  its  disc  naked  and,  for  most 
part,  sparsely  punctate,  the  remaining  portions  rather  thinly  clothed 
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with  a mixture  of  dark  and  pale  pile.  Third  antennal  segment  longer 
than  fourth,  but  shorter  than  fifth. 

Thorax. — Coloration  of  pile  much  like  that  of  females,  but  the  meso- 
pleura  covered  with  pale  yellow  pile  to  the  bases  of  the  legs  ; upper 
portion  of  metapleura  and  sides  of  median  segment  also  with  mostly 
whitish  yellow  pile. 

Abdomen. — Dorsum  : segments  one  to  five,  inclusive,  covered  with 
yellow  pile  ; segment  six  either  entirely  clothed  with  yellow  pile  or 
with  the  very  apical  portion  bearing  black  pile  ; segment  seven  black 
and  with  black  pile,  but  sometimes  with  a slight  admixture  of  yellow 
hairs  toward  the  sides.  Venter  mostly  dark,  but  with  the  lateral  por- 
tions of  the  apical  fringes  of  most  of  the  segments  whitish. 

Genitalia. — Outer  spatha  very  much  like  that  of  B.  pennsylvanicus 
(fig.  126).  Inner  spatha  much  like  that  of  pennsylvanicus  (fig.  132), 
but  without  a fenestra  in  the  specimen  before  me.  Claspers  short  and 
powerful  in  appearance  (fig.  156);  the  branches,  as  viewed  dorsally, 
with  their  apices  broadly  rounded  and  rather  quadrate  in  form  ; vol- 
sellse  with  very  large,  prominent  and  triangular  apical  projections  and 
with  a large  and  prominent  rounded  protuberance  on  the  inner  side  of 
each,  somewhat  beyond  its  middle.  Squamae  strongly  bilobed,  the 
two  lobes  being  of  about  equal  size ; outer  lobe  strongly  pointed  and 
reaching  nearly  as  far  as  distal  end  of  volsella  ; inner  lobe  rounded 
at  apex  and  extending  mesad  far  beyond  inner  margin  of  volsella. 
Sagittae  and  uncus  much  like  those  of  fervidus  (fig.  102). 

Wings. — Much  lighter  than  those  of  queen,  only  slightly  infuscate  ; 
about  like  those  of  the  fervidus  male. 

Legs. — Coxae  all  with  considerable  whitish  pile  ; trochanters  mostly 
dark,  but  sometimes  with  a few  pale  hairs  ; femora  all  with  much  pale 
hair,  this  color  usually  extending  along  their  entire  length,  at  least  on 
one  side ; fore  tibiae  dark  : middle  and  hind  tibiae  sometimes  almost 
entirely  dark,  but  often  with  a considerable  ferruginous  tinge  to  their 
short  hairs  ; outer  faces  of  hind  tibiae  convex  and  rather  evenly  hairy, 
there  being  no  trace  of  corbiculae.  Hind  metatarsi  with  outer  faces 
distinctly  concaved  and  with  no  long  fringes. 

Dimensions. — Length:  queen,  16  mm.  to  18  mm.  ; worker,  10  mm. 
to  13  mm.  ; male,  12  mm.  to  13  mm.  Spread  of  wings:  queen,  41 
mm.  to  45  mm.  ; worker,  24  mm.  to  28  mm.  ; male,  27  mm.  to  31 
mm.  Width  of  abdomen  at  second  segment:  queen,  8 mm.  to  8| 
mm.  ; worker,  5 mm.  to  6 mm.  ; male,  5 mm.  to  6 mm. 

Habitat. — All  the  specimens  of  this  species,  seen  by  me, 
came  from  Mexico.  One  worker  was  from  Eslava.  Seven 
of  the  queens  (including  the  type),  four  of  the  workers  and 
the  two  males  were  collected  by  C.  H.  T.  Townsend,  in 
Meadow  Valley,  head  of  Rio  Piedras  Verdes  (six  miles  south 
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of  Colonia  Garcia),  Sierra  Madre  of  western  Chihuahua — 
about  7,000  feet  altitude. 

This  species  is  a close  ally  of  fervidus  and  may  be  a sub- 
species of  that  species.  It  may  be  distinguished  from  fervi- 
dus by  the  dark  pleura  of  its  females  and  by  the  sixth  dorsal 
abdominal  segment  of  its  males  either  entirely  or  mostly 
covered  with  yellow  pile.  The  yellow  pile  of  sonomce  is  of  a 
distinctly  darker  and  richer  shade  than  that  of  fervidus , the 
yellow  of  fervidus  usually  being  nearly  a pale  clay-yellow 
while  that  of  sonomce  is  usually  light  old  gold.  The  outer 
lobe  of  the  squamae  of  the  genitalia  of  the  typical  male  of 
sonomce  is  much  more  pointed  than  is  that  of  the  typical  fer- 
vidus male,  but  with  fervidus  this  seems  to  be  a somewhat 
variable  character. 

Bombus  (Bombus)  brasiliensis  Lepeletier. 

Bombus  brasiliensis  Lepeletier,  Hist.  Nat.  Insect.  Hymen.,  I,  1836,  p. 

470,  n.  8, 

“ Brasiliensis  Smith,  Cat.  Hym.  Brit.  Mus.,  II,  1854,  p.  401,  n. 

62. 

“ venustus  Smith,  Journ.  of  Ent.,  I,  1861,  p.  154,  n.  6,  9 . 

“ Brasiliensis  Ant.  Handlirsch,  Ann.  Naturh.  Hofmus.  Wien., 
Ill,  1888,  p.  240,  9 d”  S . 

“ brasiliensis  Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  512. 

“ “ Strand,  Zool.  Jahrb.,  XXIX,  1910,  p.  553. 

Types. — Probably  lost. 

Pile  of  medium  length  and  rather  coarse.  Malar  space  medium. 
Head  of  females  entirely  dark.  Thorax  yellow  above  and  on  pleura , 
with  a broad  black  interalar  band.  Abdomen  with  first  and  third  and 
basal  middle  and  hind  corners  of  second  dorsal  segment  covered  with 
yellow  pile , the  remaining  portions  usually  being  all  dark.  Legs  and 
wings  dark. 

Queen.  Head. — Rather  elongate  ; sometimes  entirely  black,  but  the 
face  often  with  a very  faint  sprinkling  of  short  whitish  pile  about  the 
bases  of  the  antennae.  Malar  space  very  nearly  as  long  as  its  width  at 
apex,  about  one-fourth  as  long  as  eye.  Clypeus  moderately  punctate. 
Third  antennal  segment  longer  than  fifth,  the  fifth  longer  than  the 
fourth. 

Thorax. — Dorsum  yellow,  but  with  a very  broad  black  band  between 
bases  of  wings  (this  band  is  sometimes  not  more  than  half  as  wide, 
from  front  to  rear,  as  it  is  long,  from  wing  base  to  wing  base,  but  often 
it  is  nearly  three-fourths  as  wide  as  it  is  long) . A considerable  area 
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on  the  center  of  the  disc  (in  middle  of  black  band)  naked,  this  area 
being  smooth  in  the  middle,  but  strongly  punctate  around  its  margins. 
Mesopleura  covered  with  yellow  pile  to  bases  of  legs.  Metapleura  and 
sides  of  median  segment  with  mostly  yellow  pile. 

Abdomen. — Dorsum  : segment  one  yellow  ; segment  two  yellow  on 
its  basal  middle  and  also  more  or  less  so  on  its  hind  margin,  especially 
on  its*  hind  corners,  the  remaining  portion  being  black;  segment  three 
yellow;  segments  four,  five  and  six  black.  Venter  dark.  Epipygium 
with  a distinct  longitudinal  median  apical  carina.  Hypopygium  not 
carinate. 

Wings. — Very  dark  and  with  distinct  violaceous  reflections. 

Legs. — Coxae  mostly  dark,  but  usually  with  some  yellow  hairs  on 
outer  sides ; trochanters  usually  entirely  black,  but  sometimes  with 
some  yellow  pile  on  lower  sides  ; femora  and  tibiae  entirely  dark. 

Worker. — Like  queen,  but  wings  distinctly  lighter,  though  still  dark; 
epipygium  without  a distinct  median  carina  ; second  dorsal  abdominal 
segment  sometimes  with  no  yellow  pile  on  its  basal  middle  and  some- 
times with  no  yellow  on  its  hind  corners  or  hind  margin. 

Male.  Head. — Rather  elongate.  Face,  occiput,  and  ventro-lateral 
portions  bearing  a mixture  of  black  and  shorter  and  finer  whitish  pile. 
Malar  space  as  long  as  its  width  at  apex,  nearly  one-fourth  as  long  as 
eye.  Clypeus  mostly  naked  over  a large  portion  of  disc  ; sides  and 
basal  portion  clothed  with  a mixture  of  black  hairs  and  short,  fine, 
whitish  pile  ; middle  of  anterior  portion  vjith  an  elongate  smooth  area; 
otherwise  densely  and  coarsely  punctate.  Third  and  fourth  antennal 
segments  subequal  in  length,  the  fifth  much  longer  than  either. 

Thorax. — Coloration  of  pile  about  like  that  of  worker,  but  with  black 
interalar  band  distinctly  narrower. 

Abdomen. — Dorsum  : coloration  of  pile  like  that  of  queen,  but  with 
considerable  yellow  on  extreme  sides  of  fourth  segment ; hind  margin 
of  second  segment  bearing  yellow  pile  throughout  its  length  ; apical 
segment  dark.  Venter  mostly  dark,  but  with  the  lateral  portions  of 
the  apical  margins  of  most  of  the  segments  fringed  more  or  less  with 
pale  hairs. 

Genitalia. — Outer  spatha  much  like  that  of  pennsylvanicus  (fig.  126). 
Inner  spatha  much  like  that  of  pennsylvanicus  (fig.  132).  Claspers 
(fig.  182)  of  medium  length  and  apparently  powerful;  in  general, 
much  like  those  of  pennsylvanicus  (fig.  70).  Sagittae  much  like  those 
of  fervidus  (fig.  102),  but  with  no  serration  of  the  outer  margins  of  the 
heads.  Uncus  moderately  broad  at  the  base,  but  gradually  tapering 
to  the  rather  narrow  recurved  tip. 

Wings. — Strongly  infuscate  ; somewhat  lighter  than  those  of  worker. 

Legs. — Coxae  with  more  or  less  yellow  hair;  hind  trochanters  dark, 
but  the  fore  and  middle  pair  with  much  yellow  pile  on  their  lower 
sides;  fore  and  middle  femora  with  much  pale  yellow  pile  on  their  lower 
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sides;  hind  femora  entirely  dark;  tibiae  all  dark.  Hind  tibiae  with 
their  outer  faces  flat,  or  slightly  convex,  and  very  sparsely  hairy  on 
their  distal  portions  ; their  fore  and  hind  fringes  short,  but  long  enough 
to  form  very  weak  corbiculae.  Hind  metatarsi  with  outer  faces  deeply 
concaved  ; without  long  fringes. 

Dimensions. — Length  : queen,  16  mm.  to  20  mm.  ; worker,  12  mm. 
to  15  mm.  ; male,  about  12  mm.  Spread  of  wings  : queen,  35  mm.  to 
42  mm.  ; worker,  29  mm.  to  34  mm.  ; male,  about  28  mm.  Width  of 
abdomen  at  second  segment : queen,  8 mm.  to  mm.  ; worker,  5^ 
mm.  to  1\  mm.  ; male,  about  5£  mm. 

Redescribed  from  four  queens,  three  workers  and  one 
male. 

Habitat . — Brazil  (Constantia,  Ypanema,  Minas  Geraes) 
and  Paraguay  (Sapucay,  Asuncion  and  San  Bernadino). 
The  specimens  before  me  came  from  Brazil  and  Paraguay. 
Handlirsch  (vide  supra)  records  this  species  from  Mexico, 
but  his  record  needs  confirmation. 

This  species  is  apparently  allied  to  steindachneri  and  me- 
dius.  It  seems  to  be  comparatively  constant  in  its  characters. 
The  yellow  pile  is  pale  straw-color. 

Species  of  the  Fraternus  Group  South  of  the 
United  States. 

Bombus  (Bombias)  mexicensis  new  species. 

Bombus  ternarius  (var.  d.)  Ant.  Handlirsch,  Ann.  Naturh.  Hofmus. 

Wien.,  Ill,  1888,  p.  230,  9 (misidentification) . 

“ mexicensis  Franklin,  Trans.  Amer.  Ent.  Soc.,  XXXVII,  1911, 
p.  163,  9 . 

Types. — Described  from  four  cotype  queens  from  Mexico, 
of  which  one  is  deposited  in  the  collection  of  the  Massachu- 
setts Agricultural  College,  and  three  in  the  collection  of  the 
United  States  National  Museum. 

Pile  rather  short  and  rather  coarse.  Malar  space  short.  Head 
mostly  dark.  Dorsum  of  thorax  yellow , with  a broad  black  interalar 
band.  Mesopleura  mostly  yellow.  Dorsum  of  abdomen  yellow , ferru- 
ginous and  black.  Wings  rather  light.  Legs  black. 

Queen.  Head. — Short  for  its  width.  Face  mostly  black,  but  with  a 
faint  sprinkling  of  short  pale  pile  intermixed  with  the  black  hair  on 
the  region  around  the  bases  of  the  antennae.  Occiput  with  mostly  black 
pile,  but  with  an  admixture  of  pale  yellow  hairs,  especially  on  the  very 
hind  margin.  Sides  of  head  behind  eyes  entirely  dark.  Malar  space 
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considerably  shorter  than  its  width  at  apex,  slightly  less  than  one- 
sixth  as  long  as  the  eye.  Clypeus  shining  and  rather  sparsely  and 
delicately  punctate.  Ocelli  not  far  below  supra-orbital  line,  slightly 
above  narrowest  part  of  vertex  ; lateral  ones  somewhat  nearer  to  mar- 
gins of  eyes  than  to  each  other.  Flagellum  of  antennae  about  one 
and  two-thirds  times  as  long  as  scape  ; third  antennal  segment  equal 
to  fourth  and  fifth  taken  together,  the  fifth  scarcely  longer  than  the 
fourth. 

Thorax. — Dorsum  yellow,  but  with  a very  broad  and  well  defined 
black  interalar  band  (this  band  being  distinctly,  but  not  greatly,  more 
than  half  as  wide,  from  front  to  rear,  as  it  is  long,  from  wing  base  to 
wing  base,  and  of  nearly  equal  width  all  the  way  across,  though 
slightly  narrower  toward  the  bases  of  the  wings) ; middle  of  disc  with 
a longitudinally  elongate  area,  large  enough  to  be  very  noticeable  to  the 
naked  eye  (this  area  being  within  the  black  interalar  band),  naked, 
mostly  smooth  and  shining.  Mesopleura  often  covered  with  yellow 
pile  very  nearly  to  the  bases  of  the  legs  and  always  with  the  yellow 
extending  down  as  far  as  two-thirds  of  the  distance  from  the  level  of 
the  bases  of  the  wings  toward  the  bases  of  the  legs.  Metapleura 
sometimes  clothed  for  most  part  with  yellow  pile  and  sometimes  with 
only  their  very  upper  ends  bearing  yellow  hair.  Sides  of  median  seg- 
ment sometimes  entirely  dark,  but  often  with  considerable  yellow 
hair. 

Abdomen. — Dorsum  : segment  one  yellow  ; segment  two  yellow  on 
basal  middle,  but  with  ferruginous  pile  on  the  extreme  sides  and  along 
the  hind  margin,  the  yellow  patch  narrowing  toward  the  front  margin 
on  the  sides  of  the  segment ; segment  three  ferruginous ; segment  four 
with  some  ferruginous  pile  and  a few  black  hairs  on  the  very  middle, 
at  least  at  the  base,  but  for  the  most  part  clothed  with  yellow  pile  ; 
segment  five  black,  but  with  a few  yellow  hairs  on  the  extreme  sides  ; 
segment  six  dark.  Venter  usually  entirely  dark.  Epipygium  with  a 
low,  rounded,  longitudinal  median  carina  on  its  very  apical  portion. 
Hypopygium  also  tending  to  be  carinate  in  the  middle  on  its  very 
apical  portion. 

Wings. — Only  very  moderately  infuscate ; the  fore  pair  generally 
lightest  across  their  middle  portion. 

Legs. — Pile,  including  the  corbicular  fringes,  all  dark. 

Dimensions. — Length,  14  mm.  to  15^  mm.  ; spread  of  wings,  34  mm. 
to  36  mm.  ; width  of  abdomen  at  second  segment,  7 mm.  to  mm. 

This  species  has  its  closest  relative  in  ruiocinctus,  of  which 
it  may  indeed  be  only  a subspecies.  I have  been  unable  to 
separate  it  structurally  from  rufocinctus,  but  it  may  readily 
be  separated  from  that  species,  as  it  is  known  to  me,  by  its 
darker  occiput  and  its  much  wider  and  better  defined  black 
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interalar  band.  The  yellow  pile  of  mexicensis  is  pale  straw- 
yellow.  The  ferruginous  pile  is  somewhat  variable  in  shade, 
but,  when  the  shade  is  deepest,  it  is  perhaps  best  described 
as  dark  ferruginous. 

Bornbus  (Bombias)  ramonensis  new  species. 

Type. — Described  from  a single  male,  deposited  in  the  col- 
lection of  the  United  States  National  Museum.  Type  locality, 
San  Ramon  (Costa  Rica?). 

Malar  space  very  short.  Pile  rather  short  and  rather  fi?ie.  Ocelli 
separated  from  margins  of  eyes  by  less  than  half  their  owii  diameters. 
Third  and  fifth  antennal  segments  subequal  in  length.  Mostly  dark. 
Yellow  or  whitish  pile  present  on  face , sides  of  head  behind  eyes , front 
part  of  thoracic  dorsum , scutellum  and  first , sixth  and  seventh  dorsal 
abdominal  segments. 

Queen  and  worker. — Unknown. 

Male.  Head. — Rounded.  Face,  from  front  margin  of  clypeus  to 
fully  half-way  between  bases  of  antennae  and  ocelli,  mostly  clothed 
with  yellow  pile  ; extreme  sides  of  face,  close  to  margins  of  eyes,  how- 
ever, with  dark  hair.  Ventro-lateral  portions  of  head  with  a notice- 
able amount  of  yellow  pile  intermixed  with  the  black.  Malar  space 
scarcely  half  as  long  as  its  width  at  apex.  Clypeus  almost  entirely 
covered  with  a rather  thick  clothing  of  yellow  pile.  Ocelli  large, 
placed  at  more  than  one-third  of  the  distance  from  the  supra-orbital 
line  towards  the  bases  of  the  antennae ; lateral  ocelli  removed  from 
margins  of  eyes  by  less  than  half  of  their  own  diameter ; space  be- 
tween eyes  somewhat  narrower  above  ocelli  than  at  ocelli.  Eyes 
greatly  swollen  and  bulging  out  from  sides  of  head,  the  vertex  being 
distinctly  depressed  between  them.  Third  and  fifth  antennal  seg- 
ments subequal  in  length,  the  fourth  distinctly  shorter  than  either. 

Thorax. — Dorsum  mostly  black,  but  with  a band  of  yellow  pile 
across  the  front  part  (this  band  reaches  down  on  the  mesopleura  to 
somewhat  below  the  level  of  the  bases  of  the  wings)  and  the  scutellum 
heavily  fringed  with  yellow  behind.  Mesopleura  mostly  dark,  but 
with  an  inconspicuous  patch  of  yellow  pile  on  their  lower  portion 
toward  the  bases  of  the  legs,  and  with  some  yellow  on  their  upper  por- 
tion in  front  (the  extension  of  the  yellow  band  on  the  front  part  of  the 
dorsum).  Metapleura  dark.  Sides  of  median  segment  mostly  dark, 
but  with  a slight  admixture  of  pale  hairs. 

Abdomen. — Dorsum  : segment  one  clothed  mostly  with  yellow  pile, 
but  with  some  dark  hair  in  middle  ; segment  two  mostly  dark,  but 
with  some  yellow  hair  on  basal  middle ; segments  three  and  four 
entirely  dark ; segment  five  mostly  dark,  but  with  whitish  pile  on 
hind  corners  ; segments  six  and  seven  largely  clothed  with  white  pile, 
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but  dark  in  middle.  Venter  mostly  dark,  but  with  considerable  pale 
pile  on  apical  half. 

Wings. — Very  moderately  infuscate  ; veins  so  much  darker  than 
membranes  as  to  contrast  considerably  with  them  ; much  the  lightest 
in  the  region  beyond  the  veins,  being,  in  this  portion,  almost  clear 
transparent. 

Legs. — Mostly  dark  ; hind  femora  and  trochanters  with  a sprinkling 
of  yellow  hairs  on  their  lower  sides  ; middle  tibiae  with  a noticeable 
amount  of  whitish  hair  on  their  inner  sides  and  with  hind  fringes 
faintly  ferruginous.  Hind  tibiae  with  outer  faces  slightly  convex  and 
sparsely  hairy  on  apical  two-thirds ; their  fore  fringes  very  moderate 
and  their  hind  ones  long.  Hind  metatarsi  between  three  and  one-half 
and  four  times  as  long  as  their  greatest  width ; their  outer  faces 
strongly  concaved  ; their  hind  fringes  long  and  of  dark  and  ferrugin- 
ous hairs  mixed. 

Dimensions . — Length,  about  16|  mm.  ; spread  of  wings,  about  39 
mm.  ; width  of  abdomen  at  second  segment,  about  8 mm. 

This  species  seems  to  have  its  closest  ally  in  fraternus. 
It  can  be  separated  structurally  from  any  other  Bombus  male 
known  to  me.  Its  pile  is  of  a character  somewhat  similar 
to  that  of  the  male  of  robustus.  The  position  of  the  ocelli 
and  the  degree  of  tumidity  of  the  eyes  are,  however,  dis- 
tinctly different  in  the  two  species.  This  male  may  possibly 
be  a color  variant  of  the  unknown  male  of  volucelloides , though 
this  seems  highly  improbable.  The  yellow  pile  of  this  spe- 
cies is  a pale,  dirty,  straw-yellow. 

Bombus  (Bombias)  haueri  Handl. 

Bombus  haueri  Ant.  Handlirsch,  Ann.  Naturh.  Hofmus.  Wien.,  Ill, 
1888,  p.  234,  $ . 

“ Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  521. 

“ Cockerell,  Cat.  Abej.  de  Mexico,  1899,  p.  19. 

“ “ Franklin,  Ent.  News,  XVIII,  1907,  p.  91,  9 S (?. 

Types. — The  queen  type  is  in  the  collection  of  the  k.  k. 
Hofmuseum  at  Vienna.  The  worker  and  male  types  are  in 
the  collection  of  the  United  States  National  Museum.  The 
worker  came  from  Meadow  Valley,  Mexico,  and  the  male 
from  Eslava,  Mexico. 

Pile  rather  short  and  fine.  Malar  space  rather  short.  Wings  and 
legs  dark.  Females  with  head  black , pleura  black , dorsum  of  thorax 
yellow  with  broad  black  interalar  band , dorsum  of  abdomen  with  two 
basal  segments  yellow  and  the  rest  ferruginous-red . Males  similar  to 
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females  in  coloration , but  with  some  yellow  hair  on  face  and  occiput 
and  with  yellow  pleura. 

Queen.  Head. — Rather  broad  and  rounded  in  general  form,  with 
only  dark  pile.  Malar  space  distinctly  wider  at  apex  than  its  length, 
not  over  one-sixth  as  long  as  eye.  Clypeus,  for  most  part,  rather 
strongly  and  coarsely  punctate,  but  sparsely  so  (almost  smooth)  toward 
the  middle  line.  Ocelli  large  and  distinctly  below  supra-orbital  line, 
in  narrowest  part  of  vertex  (distinctly  Bombias  in  character).  Third 
antennal  segment  about  as  long  as  fourth  and  fifth  taken  together. 

Thorax. — Front  part  of  dorsum  covered  with  yellow  pile  back  to 
tegulae ; a broad  black  band  between  bases  of  wings  (this  band  is 
slightly  more  than  half  as  broad,  from  front  to  rear,  as  it  is  long,  from 
wing  base  to  wing  base) . Tegulae  sometimes  completely  surrounded 
by  black  pile,  but  usually  with  yellow  pile  in  contact  with  them  on  the 
upper  side  of  their  front  end.  Center  of  disc  with  a considerable  area 
completely  naked,  the  middle  portion  of  this  area  being  smooth  and 
shining.  Scutellum  covered  with  yellow  pile,  the  front  median  por- 
tion often  being  somewhat  naked.  Pleura,  from  bases  of  wings  to 
bases  of  legs,  and  median  segment  black  and  with  dark  pile  only 
(rarely  there  is  a very  slight  sprinkling  of  yellow  hairs  on  the  pleura 
and  on  the  sides  of  the  median  segment) . 

Abdomen. — Dorsum  : segments  one  and  two  clothed  with  yellow 
pile ; segments  three,  four  and  five  densely  covered  with  rich  ferru- 
ginous-red pile;  segment  six  clothed  with  short  ferruginous-red  hairs. 
Venter  mostly  dark,  but  with  the  apical  fringes  of  the  three  apical 
segments  more  or  less  ferruginous.  Hypopygium  without  a median 
carina. 

Wings. — Dark,  as  in  B.  crotchii  Cress.,  and  with  distinct  violaceous 
reflections. 

Legs. — Coxae,  trochanters,  femora  and  tibiae  all  black  and  bearing 
no  light  pile  ; corbicular  fringes  black. 

Worker. — Much  like  queen,  but  with  wings  lighter  and  usually  with- 
out violaceous  reflections.  Corbicular  fringes  proportionately  longer 
than  those  of  queen. 

Male.  Head.— Black,  but  with  face  below  bases  of  antennae  rather 
strongly  yellow,  with  black  hairs  intermixed  ; sides  behind  eyes  black ; 
occiput  rather  weakly  covered  with  yellow  hairs.  Malar  space  very 
short,  not  much  longer  than  pedicel  of  antenna.  Ocelli  large  and 
placed  far  below  supra-orbital  line.  Eyes  greatly  swollen,  bulging  out 
from  sides  of  head.  Antennae  with  third  segment  fully  as  long  as 
fifth,  the  fourth  much  shorter  than  either. 

Thorax. — Dorsum  entirely  and  densely  covered  with  yellow  pile, 
except  for  a broad,  but  rather  indefinite  (due  to  intermingling  of  yel- 
low hairs),  black  band  between  bases  of  wings.  Pleura  covered  with 
yellow  pile  to  bases  of  legs. 

Abdomen. — Dorsum  : first  three  segments  covered  with  yellow  pile, 
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the  remaining  segments  shading  off  toward  the  apex  of  the  abdomen 
into  rich  ferruginous-red.  Venter  black  at  base,  but,  beginning  a 
little  behind  the  middle,  the  apical  margins  of  the  segments  fringed 
more  or  less  heavily,  especially  toward  the  side  margins,  with  ferru- 
ginous hairs. 

Legs. — Dark  and  with  dark  clothing. 

Dimensions. — Length  : queen,  19  mm.  to  24  mm.  ; worker,  13  mm. 
to  17  mm.  ; male,  17^  mm.  Spread  of  wings:  queen,  47  mm.  to  49 
mm.;  worker,  30  mm.  to  32  mm.  Width  of  abdomen  at  second  seg- 
ment : queen,  11  mm.  to  12  mm. ; worker,  6 mm.  to  6|  mm. 

I have  here  redescribed  the  queen  from  ten,  and  the  worker 
from  two,  specimens.  The  description  of  the  male  here 
given  is  simply  a transposition  of  the  original  description  of 
that  sex. 

Habitat. — The  records  for  this  species,  so  far  known,  are 
all  Mexican  (Orizaba,  Takubaya,  Mexico  City,  Eslava  and 
Meadow  Valley — head  of  Rio  Piedras  Verdes — six  miles 
south  of  Colonia  Garcia,  in  the  Sierra  Madre  of  Western 
Chihuahua,  at  an  altitude  of  about  7,000  feet). 

The  male  type  is  not  in  good  condition,  the  pile  of  the  ab- 
domen being  badly  matted.  It  seems  probable  that,  in  a 
good  fresh  specimen,  the  coloration  of  the  abdomen  of  this 
sex  would  more  nearly  approximate  that  of  the  abdomen  of 
the  females. 

This  species  apparently  has  its  closest  ally  in  crotchii. 

Bombus  (Bombias)  brachycephalus  Handl. 

? Bombus  diligens  Smith,  Journ.  of  Entom.,  I,  1861,  p.  154,  n.  5,  9 . 

? “ “ Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  110, 

n.  43-44,  9 . 

? “ “ Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p.  230 

(Catal.). 

“ brachycephalus  Ant.  Handlirsch,  Ann.  Naturh.  Hofmus. 

Wien.,  Ill,  1888,  p.  244,  9 8 cF  ; T.  10, 
F.  13. 

“ “ Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  512. 

Cockerell,  Cat.  Abej.  de  Mexico,  1899,  p.  19 
(Catal.). 

Types.  — Handlirsch  described  brachycephalus  from  two 
queens,  two  workers  and  one  male,  all  collected  by  Bilimek 
in  Mexico  (Cuernavacca  and  Orizaba).  These  specimens 
are  in  the  k.  k.  Hofmuseum  at  Vienna. 
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Pile  rather  fine.  Head  and  thorax  black  ( front  part  of  male  thorax 
often  with  more  or  less  light  or  yellow  pile) ; abdomen  with  basal  seg- 
ments  black  and  apical  segments  ferruginous . Wings  dark.  Heads  of 
queen  and  worker  short  and  broad.  Male  with  large  eyes. 

I have  never  seen  either  the  queen  or  the  worker  of  this 
species.  Handlirsch  described  them  together  as  follows  : 

“Head  short  and  broad;  clypeus  strongly  arched,  thickly  and 
coarsely  punctate,  somewhat  less  so  in  the  middle  ; labrum  deeply  im- 
pressed in  the  middle  ; malar  space  nearly  one-half  shorter  than  it  is 
broad  at  the  end ; mandibles  and  antennas  as  in  dolichocephalus . 
Hind  metatarsus  moderately  pointed  at  the  end.  Hypopygium  with- 
out a carina.” 

He  also  remarked  concerning  them  as  follows  : 

“ The  queen  and  worker  agree  as  strikingly  with  the  foregoing  spe- 
cies ” ( dolichocephalus ) “ in  the  black  color  of  the  body  with  the  red 
end  segments  as  in  the  dark  brown-black  wings  with  their  violaceous 
reflections.” 

Male.  Head. — Broadly  rotund-triangular.  Pile  entirely  dark.  Malar 
space  but  little  more  than  half  as  long  as  its  width  at  apex.  Clypeus 
coarsely  and  densely  punctate  and  very  thinly  clothed  with  rather  long 
black  hairs.  Ocelli  large  and  placed  squarely  in  the  narrowest  part  of 
the  vertex,  at  about  one-third  the  distance  from  the  supra-orbital  line 
towards  the  bases  of  the  antennae  (eyes  not  converging  above  them  at 
all) , the  lateral  ones  separated  from  the  inner  margins  of  the  eyes  by 
distinctly  less  than  their  own  diameter.  Eyes  swollen  a little  less  than 
those  of  crotchii  male,  slightly  more  than  those  of  males  of  morrisoni 
and  separatus.  Third  and  fifth  antennal  segments  about  equal  in 
length. 

Thorax. — Center  of  disc  of  dorsum  bare  (the  greater  part  of  the 
dorsum  has  the  appearance  of  having  the  pile  rubbed  off  more  or 
less),  smooth  and  shining.  Pile  all  dark,  apparently  usually  pure 
black,  but  sometimes  brown  (the  anterior  portion  of  the  dorsum  of 
one  specimen  has  a strong  admixture  of  yellow  hairs  and  probably 
there  is  sometimes  a distinct  yellow  band  in  that  region). 

Abdomen. — Dorsum  : segments  one,  two  and  three  with  black  pile ; 
basal  portion  of  segment  four  with  black  pile  and  its  apical  portion 
clothed  like  segments  five  and  six ; segments  five  and  six  bearing  only 
ferruginous-red  or  light  ferruginous  pile.  Venter  mostly  dark,  but 
with  the  apical  fringes  of  the  three  apical  segments  more  or  less 
strongly  ferruginous.  Hypopygium  broadly  emarginate  at  apex. 

Genitalia. — Outer  spatha  short  and  broad,  resembling  considerably 
that  of  separatus  (fig.  29),  but  with  anterior  margin  much  less  strongly 
incurved  and  side  margins  not  incurved  in  front ; middle  of  apical  por- 
tion of  ventral  surface  with  only  a few  hairs  and  these  short  and  in- 


HENRY  J.  FRANKLIN. 


145 


conspicuous.  Inner  spatha  much  like  that  of  fervidus  (fig.  101),  but 
with  sides  of  apical  portion  outcurved.  Claspers  (fig.  175  and  fig.  188) 
appearing  moderately  short ; with  branches  rather  narrow  and  evenly 
rounded  at  distal  end  as  seen  from  dorsal  side  ; volsellae  reaching  con- 
siderably beyond  tips  of  sagittae  and  squamae,  their  apices  but  slightly 
rounded,  appearing  almost  squarely  truncate,  and  the  middle  of  the 
inner  side  of  each  protruding  inward,  toward  the  middle  line  of  the 
body,  in  a single  broadly  rounded  projection  ; squamae  with  outer  lobe 
much  larger  than  inner  one  and  narrowing  rapidly  towards  its  nar- 
rowly rounded  apex,  the  inner  lobe  not  reaching,  or  scarcely  reaching, 
mesad  beyond  the  inner  margin  of  the  volsella.  Sagittae  with  shafts 
bent  outward  somewhat  in  the  middle  and  with  heads  irregularly  folia- 
ceous-sickle  shaped,  the  base  of  the  sickle  being  very  broad  and  the 
apex  pointed.  Uncus  broad  and  tapering  rather  rapidly  towards  its 
distal  end,  the  recurved  tip  being  rounded  and  so  depressed  longitu- 
dinally in  the  middle  as  to  appear  channelled. 

Wings. — Rather  dark. 

Legs. — Dark  and  with  dark  pile.  Hind  tibiae  with  slightly  convex 
outer  faces,  these  faces  being  mostly  bare,  but  with  a few  scattering 
hairs ; the  front  fringe  of  these  tibiae  short,  but  the  hind  fringe  (of 
hairs)  rather  long.  Hind  metatarsi  about  three  and  one-half  times  as 
long  as  their  greatest  width  ; their  hind  fringes  long  and  black  ; their 
outer  faces  nearly  flat. 

Dimensions. — Judging  from  the  fact  that  this  species  has  been  long 
confused  with  B.  dolichocephalus  and  that  Handlirsch  did  not  give 
measurements  for  it,  it  seems  not  improbable  that  the  females  of  this 
species  are,  on  the  average,  of  about  the  same  size  as  are  those  of  B . 
dolichocephalus.  If  this  is  the  case,  the  queens  of  this  species  are 
twenty  or  more  millimeters  in  length.  I have  here  described  the  male 
from  two  specimens,  the  measurements  of  which  are  as  follows : 
Length,  12  mm.  to  13  mm.  ; spread  of  wings,  30  mm.  to  33  mm.  ; 
width  of  abdomen  at  second  segment,  7 mm.  to  1\  mm. 

Habitat. — We  have  no  record  of  this  species  outside  of 
Mexico.  My  two  males  were  both  collected  at  Orizaba, 
Mexico.  B.  diligens  of  Smith  came  from  Oajaca,  Mexico. 

While  I have  not  been  able  to  study  this  species,  in  com- 
parison with  others,  sufficiently  to  get  a very  certain  idea  of 
its  relationships,  it  seems  to  me,  from  my  somewhat  super- 
ficial study,  that  crotchii  and  haueri  are  its  closest  allies. 

It  is  impossible  to  tell  by  the  original  description  whether 
Smith’s  diligens  was  this  species  or  the  form  to  which  Hand- 
lirsch gave  the  name  dolichocephalus.  Smith’s  type  is  prob- 
ably still  in  the  British  Museum.  Col.  C.  T.  Bingham 
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wrote  me  that,  while  there  are  specimens  labelled  “ Bomb  us 
diligens  ” in  the  collection  of  the  British  Museum,  there  are 
none  bearing  this  name  which  are  marked  as  type  specimens, 
though  most  of  Smith’s  types  of  Bombus  species  can  be 
readily  identified  by  distinguishing  marks.  It  is  therefore 
possible  that  Smith’s  type  of  diligens  cannot  be  identified, 
though  still  extant.  If  this  is  the  case,  brachycephalus  must 
stand  permanently  as  the  name  of  this  species,  even  if  Smith 
described  this  species,  and  not  dolichocephalus , as  diligens . 

Bombus  (Bombias?)  ecuadorius  Meun. 

Bombus  Ecuadorius  Meunier,  Journ.  Sc.  Lisboa,  (2),  II,  1890,  p.  66,  9 . 

“ ecuadorius  Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  518. 

? “ robustus  var.  nigrothoracicus  H.  Friese,  Zeitsch.  f.  Systemat. 

Hym.  und  Dipt.,  IV  Jahrg.,  Heft  3,  May  1,  1904, 

p.  188,  <?. 

I have  not  seen  specimens,  of  this  species.  The  original 
description  reads  as  follows  : 

“ Bombus  ecuadorius  nov.  sp. — Black,  pubescence  of  thorax  black  ; 
segments  one  and  two  yellow,  the  third  covered  with  black  pubescence, 
the  fourth  to  sixth  segments  with  white  hair.  Venter  pale  brown. 
Feet  black,  with  black  pubescence.  Wings  entirely  tawny  iridescent. 
Length  23  mm. 

Head  a little  elongate,  the  pubescence  black.  Clypeus  shining,  its 
sides  strongly  punctate.  Labrum  rounded,  with  numerous  punctures 
larger  than  those  on  the  clypeus.  Mandibles  rather  slender,  their 
bases  considerably  removed  from  the  eyes. 

Thorax  with  black  pubescence.  Sides  of  mesothorax  strongly  punc- 
tate ; the  disc  shining,  with  punctures  sparse.  Scutellum  sparsely 
punctate.  Abdomen  with  the  first  and  second  segments  yellow,  the 
third  black,  the  fourth,  fifth  and  sixth  white.  The  first  segment  not 
punctate,  the  second  densely  punctate,  with  gloomy  aspect. 

The  punctures  of  segments  four,  five  and  six  are  scattered  and  the 
surface  is  shining.  Sixth  dorsal  segment  concaved  in  the  middle,  cal- 
loused at  the  apex.  Venter  densely  and  deeply  punctate.  Sixth  ven- 
tral segment  without  particular  characters. 

Feet  black,  their  pubescence  black.  Bases  of  the  hind  femora  punc- 
tate, their  apices  very  feebly  and  obliquely  striated. 

Wings  entirely  tawny,  with  metallic  reflections. 

Very  rare  and  captured  by  missionary  Boetzkeo  at  Quito,  at  an  alti- 
tude of  2,000  meters  above  the  level  of  the  ocean.” 

Friese ’s  description  of  robustus  var.  nigrothoracicus  is  as 
follows  : 
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“ Var.  cf . — Thorax  entirely  black;  segments  one  and  two  yellow-, 
three  black-,  four  to  six  white-haired.  Bolivia.” 

I have  here  placed  Friese’s  form  in  the  synonymy  of 
ecuadorius  entirely  on  the  basis  of  these  two  descriptions. 

In  my  opinion,  this  species  is  really  a variety  either  of 
robustus , as  Friese  placed  it,  or  of  butteli.  If  it  is  really  a 
variety  of  robustus , then  the  name  ecuadorius  should  be  placed 
in  the  synonymy  of  that  species.  If,  however,  ecuadorius  and 
butteli  are  the  same  species,  the  name  butteli  (1903)  must  go 
into  the  synonymy  of  ecuadorius.  If  this  species  is  a variety 
of  robustus  or  of  butteli , it  belongs  to  the  subgenus  Bombias. 
Ecuadorius  may  possibly,  however,  be  a valid  species  by 
itself. 

Bombus  (Bombias)  sulfuratus  Friese. 

Bombus  robustus  var.  sulfuratus  H.  Friese,  Deutsch  Ent.  Zeitschr., 
1911,  p.  457. 

Types. — The  specimens  from  which  Friese  described  this 
form  came  from  Salta,  Argentina  (2,500  meters  altitude), 
and  are  in  his  private  collection.  While  this  form  is  appar- 
ently closely  related  to  robustus , I cannot  agree  with  Friese 
in  considering  it  a variety  of  that  species,  as  the  character  of 
the  pile  seems  to  be  noticeably  different.  Robustus  has 
longer  and  finer  and  rather  less  dense  pile  than  has  this  spe- 
cies. Friese  has  sent  me  a queen  and  a worker  of  this  spe- 
cies, determined  by  him  and  collected  in  Argentina  (Salta) 
by  Steinbach,  from  which  the  following  discription  is  made  : 

Pile  of  medium  length  and  texture.  Malar  space  rather  short.  Thorax 
with  mostly  yellow  pile , with  black  inter  alar  band.  Dorsum  of  abdomen 
with  first  three  segments  and  base  of  fourth  clothed  with  straw-yellow 
pile  ; apical  part  of  fourth  segment  with  pale  ferruginous  pile  ; fifth  and 
sixth  segments  mostly  white-haired.  IVings  rather  light. 

Queen.  Head. — Face  above  and  below  bases  of  antennae  with  very 
pale  yellow  and  black  pile  mixed.  Occiput  with  mostly  black  pile, 
but  with  some  pale  yellow  admixed.  Sides  of  head  behind  eyes  mostly 
dark,  but  with  a very  noticeable  admixture  of  pale  yellow  pile.  Malar 
space  about  three-fourths  as  long  as  its  width  at  apex,  about  one-fifth 
as  long  as  eye.  Clypeus,  for  most  part,  very  sparsely  punctate  with 
moderate  punctures.  Ocelli  large  and  placed  distinctly  below  the 
supra-orbital  line,  almost  exactly  in  the  narrowest  part  of  the  vertex, 
the  lateral  ones  distinctly  nearer  to  the  eye  margins  than  to  each 
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other.  Third  antennal  segment  longer  than  fifth,  the  fifth  longer  than 
the  fourth. 

Thorax. — Dorsum  clothed  with  straw-yellow  pile,  except  for  black 
band  between  bases  of  wings  (this  band  well  defined  and  without  pile 
in  middle) . Mesopleura  with  mostly  yellow  pile  from  bases  of  wings 
to  bases  of  legs.  Metapleura  with  at  least  their  upper  portions  bear- 
ing mostly  yellow  pile.  Sides  of  median  segment  with  mostly  yellow 
pile. 

Abdomen. — Dorsum  : segments  one  to  three,  inclusive,  clothed  with 
straw-yellow  pile  ; segment  four  with  pale  yellow  pile  on  basal  portion 
and  with  pale  ferruginous  pile  on  apical  portion ; segment  five  with 
mostly  white  hair  (the  bases  of  the  hairs,  making  up  the  pile  on  this 
segment,  appear  slightly  ferruginous) ; segment  six  thinly  clothed  with 
mostly  white  pile.  Venter  with  mostly  dark  pile,  but  the  hairs  fring- 
ing the  apical  margins  of  the  middle  and  apical  segments  inclined  to 
be  pale  in  color  towards  the  sides  of  the  segments. 

Wings. — Somewhat  infuscate,  but  light  in  color  for  a Bombus  queen ; 
about  as  dark  as  those  of  rufocinctus  queen. 

Legs. — Trochanters  with  mostly  dark  pile,  but  with  at  least  a sprinkl- 
ing of  pale  hairs  on  their  lower  sides.  Femora  mostly  dark,  but  with 
more  or  less  pale  hair  on  their  lower  sides,  the  two  hind  pairs  in  par- 
ticular having  a noticeable  amount  of  such  pile.  Tibiae  with  dark  hair, 
including  the  corbicular  fringes. 

Worker. — Like  queen,  but  with  fifth  dorsal  abdominal  segment 
clothed  with  entirely  ferruginous  pile.  Sides  of  head  behind  eyes 
with  only  a very  slight  admixture  of  pale  yellow  hairs. 

Dimensions. — Length  : queen,  16  mm.  ; worker,  13£  mm.  Spread 
of  wings  : queen,  37  mm. ; worker,  30  mm.  Friese  originally  described 
the  queen  as  being  from  22  mm.  to  23  mm.  in  length. 

Bombus  (Bombias)  weisi  Friese. 

Bombus  zveisi  Friese,  Zeitsch.  f.  System.  Hym.  und  Dipt.,  Jahrg.  Ill, 
Heft  4,  1903,  p.  253,  d1  (S  ?),  and  the  variety  albo- 
caudata. 

“ “ Friese,  Zeitsch.  f.  System.  Hym.  und  Dipt.,  Jahrg.  IV, 

Heft  3,  p.  188,  n.  17, 

Types. — In  Friese’s  private  collection.  The  species  was 
originally  described  from  two  workers  and  nine  males,  all 
from  Costa  Rica  (San  Carlos).  The  variety  albocaudata  was 
described  from  a single  male  from  Bolivia. 

I have  never  seen  a female  of  this  species,  and  I seriously 
question  whether  the  workers  described  by  Friese  did  not  in 
reality  belong  to  the  species  montezumcz,  as  his  description 
answers  perfectly  for  a color  variation  of  that  species.  Friese 
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has  sent  me  a male,  from  Colombia  (San  Antonio),  deter- 
mined by  him  as  weisi,  and  I am  unable  to  connect  it  with 
any  other  species  known  to  me. 

Queen. — Unknown. 

Worker. — Friese’s  description  is  as  follows:  “ Black,  black-haired  ; 
like  B.  ephippiatus  var.  lateralis , but  larger;  segments  1-3  yellow-, 
4-5  black-,  6 red-haired  ; with  longer  cheeks.  Length,  15  mm.  ; width 
of  thorax,  1\  mm.” 

Male. — The  single  specimen  before  me,  received  from  Friese,  may 
be  described  as  follows  : 

Head. — Triangular  in  form.  Face  covered  with  a large  and  rather 
dense  patch  of  nearly  pure  yellow  pile,  this  patch  extending  from  near 
the  front  margin  of  the  clypeus  to  considerably  above  the  bases  of  the 
antennae  and  from  eye  margin  to  eye  margin.  Occiput  with  a patch 
of  mostly  yellow  pile  in  the  middle,  but  with  numerous  black  hairs 
intermixed.  Sides  of  head  behind  eyes  clothed  for  most  part  with 
bright  yellow  pile.  Malar  space  but  little  more  than  half  as  long 
as  its  width  at  apex.  Ocelli  large  and  placed  very  slightly  below 
narrowest  part  of  vertex,  at  about  one-third  of  the  distance  from  the 
supra-orbital  line  toward  the  bases  of  the  antennae,  the  lateral  ones 
separated  from  the  eye  margins  by  about  half  their  own  diameter. 
Eyes  considerably  swollen,  about  like  those  of  robustus  male.  Third 
and  fifth  antennal  segments  subequal  in  length,  the  fourth  shorter  than 
either. 

Thorax. — Dorsum  clothed  for  most  part  with  yellow  pile,  but  with  a 
very  poorly  outlined  dark  band  between  bases  of  wings  (this  band 
being  made  up  of  a mixture  of  black  and  yellow  pile,  with  the  black 
predominating) ; middle  portion  with  large  naked  area  ; front  portion 
of  scutellum  also  naked  in  middle.  Mesopleura  covered  with  bright 
yellow  pile  from  bases  of  wings  to  bases  of  legs.  Metapleura  and 
sides  of  median  segment  with  mostly  yellow  pile. 

Abdomen. — Dorsum:  segment  one  clothed  with  yellow  pile  ; segment 
two  with  mostly  yellow  pile,  but  with  an  inconspicuous  amount  of 
black  hair  on  its  apical  middle ; segments  three  to  seven,  inclusive, 
with  black  pile.  Venter  with  mostly  dark  brown  or  black  pile. 

Wings.—  Smoky,  but  not  very  dark. 

Legs. — Trochanters  and  femora  of  middle  and  hind  pair  of  legs 
with  considerable  yellow  pile,  especially  those  of  the  hind  pair;  front 
femora  with  mostly  black  pile.  Tibiae  almost  entirely  dark.  Hind 
tibiae  with  outer  faces  slightly  convex  and  sparsely  hairy,  with  front 
fringes  moderate  and  hind  ones  long,  forming  weak  corbiculae.  Hind 
metatarsi  fully  four  times  as  long  as  their  greatest  width,  their  hind 
fringes  long  and  dark  brown  in  color. 

Dimensions. — Male:  length,  17  mm.  ; spread  of  wings,  37  mm. 
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This  species  is  probably  closely  related  to  robustus , though 
the  ocelli  are  placed  a trifle  farther  down  from  the  supra- 
orbital line  than  is  the  case  with  the  male  of  that  species. 

Friese’s  descriptions  of  the  male  and  of  the  variety  albocau- 
data are  as  follows  : 

“ d1  with  elongate  antennae,  very  large  eyes,  yellow-haired  face, 
thorax  mostly  yellow-haired,  black  banded,  segments  1-2  yellow-,  3-7 
black-haired,  venter  yellowish-haired.  Length  15-16  mm.”  “Var. 
d1 — with  segments  5-7  white-haired.  Var.  albocaudata  n.  var.” 

The  variety  albocaudata  may  be  a color  variant  of  robustus. 
Is  it  the  same  as  B.  tecumanus  Vachal  ? 

In  Zeitsch.  f.  System.  Hym.  und  Dipt.,  Jahrg.  IV,  Heft  3, 
page  188,  Friese  described  a form  under  the  name  Bombus 
zveisi  as  follows:  “Abdomen  entirely  without  yellow  pile. 

Should  it,  perhaps,  be  considered  as  a black  abdomened  form 
of  robustus ? c?  from  Banos  (Ecuador).”  This  form  may 
be  a color  variant  of  robustus. 

Bombus  (Bombias)  tecumanus  Vachal. 

Bombus  tecumanus  Vachal,  Rev.  Ent.  France,  XXIII,  1904,  p.  10,  d1. 

Type. — Vachal  writes  me  that  this  specimen  is  in  his  pri- 
vate collection  and  that,  after  his  death,  it  will  be  deposited 
in  the  Museum  Histoire  Naturelle  de  Paris,  to  which  it  is 
already  given  by  testament. 

This  species  is  unknown  to  me.  Vachal’s  original  descrip- 
tion is  as  follows  : 

‘‘  Bombus  tecumanus  n.  sp.  ? — Black,  black-haired  ; band  on  the  col- 
lar, band  on  the  scutellum,  segments  1-2,  with  yellow  pile  ; clypeus, 
frons  and  vertex  with  admixture  of  yellow ; the  very  apex  of  the 
abdomen  white.  Head  short ; cheeks  shorter  than  wide ; third  an- 
tennal segment  obconical,  longer  than  the  fourth,  almost  equalling  the 
fifth  ; eyes  swollen,  slightly  converging  above,  removed  from  the  ocel- 
lus by  fully  the  diameter  of  the  latter.  Wings  hyaline.  Hind  meta- 
tarsi slender,  with  long  hind  fringes.  Length,  15  mm.  to  16  mm.  ; 
wing,  8 mm.  to  9 mm.” 

“ One  male  from  the  province  of  Tucuman  (Girard),  my  collection. 
Is  it  the  male  of  Bombus  robustus  ?” 

It  is  evident  from  the  description  of  the  eyes  that  this 
species  belongs  to  the  subgenus  Bombias . It  cannot,  how- 
ever, be  a variation  of  robustus , for  in  that  species  the  lateral 
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ocelli  of  the  male  are  removed  from  the  margins  of  the 
eyes  by  distinctly  less  than  their  own  diameter.  Is  it  the 
same  as  Friese’s  B.  weisi  albocaudata  male?  Tucuman  is  in 
Argentina. 

Bombus  (Bombias)  robustus  F.  Sm. 

Bombus  robustus  Smith,  Cat.  Hym.  Brit.  Mus.,  II,  1854,  p.  400,  n. 
59,  9. 

“ Ant.  Handlirsch,  Ann.  Naturh.  Hofmus.  Wien.,  Ill, 
1888,  p.  237,  9 8 . 

“ “ Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  544. 

Cameron,  Trans.  Amer.  Ent.  Soc.,  XXIX,  1903,  p. 
237. 

? “ weisi  H.  Friese,  Zeitsch.  f.  System.  Hym.  und  Dipt.,  Jahrg. 

Ill,  Heft  4,  1903,  pp.  253  and  254,  o’1  (not  the  worker), 
and  the  variety  albocaudata. 

“ robustus  H.  Friese,  Zeitsch.  f.  System.  Hym.  und  Dipt., 
Jahrgang  IV,  Heft  3,  May  1,  1904,  p.  188,  n.  16. 
? “ “ var.  cinctus  H.  Friese,  ibid.,  § . 

? “ “ var.  hortulans  H.  Friese,  ibid.,  9 Sc?1. 

? “ “ var.  nigrothoracicus  H.  Friese,  ibid.,  d. 

? “ “ var.  rufocaudatus  H.  Friese,  ibid.,  d . 

H.  Friese,  Flora  og  Fauna  (Denmark),  1908,  p.  92. 
? “ “ var.  rufocaudatus  H.  Friese,  ibid.,  d . 

? “ “ var.  steinbachi  H.  Friese,  ibid.,  9. 

Types.  — Col.  C.  T.  Bingham  succeeded  in  identifying 
Smith’s  type  queen,  for  me,  in  the  collection  of  the  British 
Museum.  It  was  collected  in  Colombia.  The  types  of 
Friese’s  varieties  are  in  his  private  collection.  The  worker 
type  (Handlirsch  description),  also  from  Colombia,  is  in  the 
collection  of  the  k.  k.  Hofmuseum  at  Vienna.  The  typical 
male  is  here  described  for  the  first  time — from  three  speci- 
mens, of  which  one  is  deposited  in  the  collection  of  the 
Massachusetts  Agricultural  College  and  the  other  two  in  the 
collection  of  the  United  States  National  Museum.  These 
males  all  came  from  Colombia. 

Pile  rather  long  and  rather  fine.  Malar  space  short  in  the  male  and 
rather  short  in  the  females.  Ocelli  of females  distinctly  below  the  supra- 
orbital line  and  very  slightly  above  the  narrowest  part  of  the  vertex ; 
those  of  the  male  considerably  below  the  supra  orbital  line  and  in  the  nar- 
rowest part  of  the  vertex , the  lateral  ones  being  separated  by  about  half 
their  own  diameter  from  the  eye  margins.  Eyes  of  male  considerably 
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swollen.  The  coloration  of  the  pile  possibly  quite  variable , but  the  heads 
of  the  females  and  the  pleura  and  legs  of  all  castes  dark  and  the  apex  of 
the  abdomen  almost  always  white  above  in  all  castes.  Wings  rather 
light. 

Typically : the  dorsum  of  the  thorax  yellow , with  a black  inter  alar 
band , and  the  three  basal  dorsal  abdominal  segments  yellow. 

Queen.  Head. — Pile  almost  entirely  dark,  sometimes  with  an  incon- 
spicuous admixture  of  very  short  tawny  whitish  hair  with  the  longer 
dark  hair  on  the  occiput  and  on  the  face  above  and  below  the  bases  of 
the  antennae.  Malar  space  considerably  shorter  than  its  width  at  apex, 
nearly  one-fifth  as  long  as  the  eye.  Clypeus,  for  most  part,  entirely 
smooth.  Ocelli  large  and  placed  distinctly  below  the  supra-orbital 
line,  but  slightly  above  the  narrowest  part  of  the  vertex,  the  lateral 
ones  much  nearer  to  the  margins  of  the  eyes  than  to  each  other.  Third 
antennal  segment  nearly  as  long  as  fourth  and  fifth  taken  together, 
the  fifth  longer  than  the  fourth. 

Thorax. — Dorsum  yellow,  with  a well  defined  black  band  between 
the  bases  of  the  wings  (this  band  is  apparently  somewhat  variable  in 
width,  being,  in  one  of  the  specimens  before  me,  very  nearly  half  as 
long,  from  front  margin  to  rear  margin,  as  it  is  wide,  from  wing  base 
to  wing  base,  while,  in  the  other  specimen,  it  is  not  nearly  half  as  long 
as  wide);  a naked  area  present  on  the  middle  of  the  disc.  Mesopleura 
somtimes  entirely  dark  and  sometimes  with  the  yellow  pile  on  the 
front  part  of  the  dorsum  extending  down  to  somewhat  below  the  level 
of  the  bases  of  the  wings.  Metapleura  and  sides  of  median  segment 
entirely  dark.  No  light  or  yellow  tufts  behind  or  beneath  the  bases 
of  the  wings. 

Abdomen. — Dorsum  : segments  one  and  two  yellow  ; segment  three 
entirely  yellow  or  with  some  black  hair  on  the  very  hind  margin,  espe- 
cially toward  the  extreme  sides ; segment  four  clothed  entirely  with 
white  pile  or  mostly  white  with  black  pile  on  the  very  basal  portion, 
especially  the  anterior  corners ; segment  five  white  ; segment  six 
mostly  dark  in  the  middle,  but  with  some  white  hair  on  the  sides. 
Venter  mostly  dark,  but  with  the  sides  of  the  apical  margin  of  the 
fifth  segment  fringed  more  or  less  with  whitish  hair.  Epipygium  with 
a short  and  very  broad  and  shallow  longitudinal  median  impression 
toward  the  apex.  Hypopygium  without  a distinct  median  carina. 

Wings. — Very  light  for  a Bombus  queen  ; only  very  moderately  in- 
fuscate ; perhaps  best  described  as  light,  almost  transparent,  brown. 

Legs. — All  the  pile,  including  the  corbicular  fringes,  dark  brown  or 
black. 

Worker. — Like  the  queen,  but  with  distinctly  darker,  rather  strongly 
infuscate,  wings.  Clypeus  with  very  sparse,  but  coarse,  punctures. 

Male.  Head.-Ya.QQ  bearing  a mixture  of  dark  and  whitish  or  pale 
yellow  pile  above  and  below  the  bases  of  the  antennae  (most  of  the 
light  pile  is  very  much  shorter  than  the  dark  hair  of  the  mixture). 
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Clypeus,  for  most  part,  densely  covered  with  nearly  pure  pale  yellow 
pile.  Occiput  mostly  dark,  but  bearing  a mixture  of  dark  and  yellow 
hairs  in  the  middle.  Behind  the  eyes  dark.  Ventro-lateral  portions 
of  head  almost  entirely  dark,  but  with  a slight  admixture  of  yellow 
hairs  almost  opposite  the  lower  ends  of  the  eyes.  Malar  space  but  little 
more  than  half  as  long  as  its  width  at  apex.  Ocelli  large  and  placed 
somewhat  less  than  one-third  of  the  distance  toward  the  bases  of  the 
antennae  from  the  supra-orbital  line,  exactly  in  the  narrowest  part  of 
the  vertex,  the  lateral  ones  being  separated  from  the  margins  of  the 
eyes  by  about  half  their  own  diameter.  Eyes  swollen  so  as  to  cause 
the  vertex  to  appear  distinctly  depressed  between  them,  about  as  in 
the  male  of  separatus.  (The  antennae  of  all  the  males  before  me  are 
lost.) 

Thorax. — Coloration  of  pile  about  like  that  of  the  queen  and  worker, 
but  the  black  interalar  band  fully  half  as  long,  from  front  to  rear,  as 
wide,  from  wing  base  to  wing  base. 

Abdomen. — Dorsum  : segments  one,  two  and  three  entirely  covered 
with  yellow  pile  ; segment  four  dark,  but  with  some  of  the  hair  on  its 
hind  margin  tipped  with  white  ; segments  five,  six  and  seven  clothed 
with  long,  fine  white  pile  (most  of  the  hairs  of  this  pile  are  dark  brown 
or  black  at  the  base  and  shade  out  to  white,  so  as  to  appear  entirely 
white  unless  examined  with  a lens).  Venter  mostly  dark.  Apical 
margin  of  both  epipygium  and  hypopygium  entire. 

Genitalia. — Outer  spatha  in  general  form  much  like  that  of  rufo- 
cinctus  (fig.  122),  but  much  longer  (i.  e.,  with  a much  greater  dis- 
tance between  the  front  and  hind  margins);  the  hair  on  the  ventral 
surface  of  the  apical  portion  sparse  and  short,  being  thickest  and  most 
conspicuous  on  the  hind  corners.  Inner  spatha  appearing  much  like 
that  of  rufocinctus  (fig.  55),  but  with  a conspicuous  rounded-triangu- 
lar fenestra  on  each  side  of  the  middle  of  the  front  part  of  the  apical 
portion.  Claspers  (figs.  181  and  197)  long,  but  apparently  powerful ; 
branches  broadly  rounded  at  apex  as  seen  from  dorsal  side  ; squamae 
strongly  bilobed,  the  outer  lobe  being  much  the  larger,  triangular  in 
shape  and  with  evenly  curved  inner  and  outer  margins  and  pointed 
apex,  and  the  inner  lobe  being  rounded  at  the  apex  and  extending 
mesad  but  slightly  beyond  the  inner  margin  of  the  volsella.  Volsellse 
only  very  moderately  hairy  ; considerably  widened  in  the  middle  by  a 
broadly  rounded  protuberance  on  the  inner  side  of  each  ; their  apical 
projections  not  very  large,  but  conspicuous  and  with  serrate  inner 
margins.  Sagittse  with  long  and  nearly  straight  shafts  and  recurved 
heads ; the  heads  considerably  foliaceous  and  projecting  mesad  in  a 
somewhat  sickle-shaped  foliaceous  extension  ; considerably  outreached 
by  the  apices  of  the  volsellae.  Uncus  quite  broad  at  base,  but  taper- 
ing gradually  to  the  moderately  wide,  rounded  and  recurved  tip. 

Wings.  — Somewhat  darker  than  those  of  the  queen,  but  somewhat 
lighter  than  those  of  the  worker. 


TRANS.  AM.  ENT.  SOC.,  XXXIX. 


(20) 


154 


AMERICAN  HYMENOPTERA. 


Legs. — The  pile  all  dark.  Outer  faces  of  hind  tibiae  convex  and 
sparsely  hairy,  their  fore  fringes  moderate  and  their  hind  fringes  long, 
forming  distinct,  though  weak,  corbiculae.  Hind  metatarsi  fully  three 
and  one-half  times  as  long  as  their  greatest  width,  their  outer  faces 
distinctly  concaved  and  their  hind  fringes  very  long. 

Dimensions. — Length  : queen,  19  mm.  to  21  mm.  ; worker,  about 
13  mm.  ; male,  14  mm.  to  15  mm.  Spread  of  wings  : queen,  43  mm. 
to  46  mm.  ; worker,  34  mm.  ; male,  nearly  35  mm. 

The  queen  is  here  redescribed  from  two  specimens  and 
the  worker  from  one. 

Habitat. — We  have  certainly  valid  records  for  this  species 
from  Colombia,  Venezuela  and  northern  Argentina  (Tucu- 
man  and  Salta)  only.  There  are  specimens  before  me  from 
Colombia  and  Venezuela.  Cameron  records  it  from  Ecuador 
(Pichincha),  at  an  altitude  of  11,500  feet.  It  is  almost  cer- 
tainly present  in  Peru,  Bolivia  and  northern  Chili.  The 
species  probably  has  a considerably  wider  range  than  is  in- 
dicated by  these  records. 

Variation. — Friese  has  described  the  following  forms  as 
varieties  of  this  species  : 

“ 1.  Var.  S . Segments  one  and  two  yellow-,  three  black-,  four  red-, 
five  and  six  white-haired.  Bolivia.  Var.  cinctus .”  Friese  has  sent 
me  an  identified  specimen  of  this  form,  and  he  is  apparently  correct 
in  regarding  it  as  a variety  of  robustus.  The  fourth  dorsal  segment, 
however,  is  not  red,  but  yellow,  in  the  specimen  sent  me.  This  speci- 
men came  from  Bolivia. 

“ 2.  Var.  d1  9 S.  Segments  1-3  black-,  4-6  white-haired.  9 usu- 
ally with  yellow  tufts  of  hair  on  segment  three.  Banos  (Ecuador). 
Var.  hortulans .”  Friese  has  sent  me  a worker  and  male  of  this  form, 
and  I agree  with  him  in  considering  it  a variant  of  robustus. 

“3.  Var.  d1.  Thorax  entirely  black  ; segments  one  and  two  yellow-, 
three  black-,  four  to  six  white-haired.  Bolivia.  V ar . nigrothoracicus .” 
This  form  is  unknown  to  me,  as  are  also  the  two  following : 

“4.  Var.  d1.  Thorax  yellow-haired,  with  dark  cross-band;  seg- 
ments one  and  two  yellow-,  three  black-,  four  to  six  red-haired,  six 
often  with  single  whitish  hairs.  Argentina  (Tucuman).  Var.  rufo- 
caudatus .” 

“5.  Var.  steinbachi.  Yellow  are:  broad  bands  over  pronotum  and 
scutellum,  segments  one  and  two.  Black:  band  over  mesonotum,  seg- 
ments three  and  four.  White  : end  of  segment  four  and  five  and  six 
entirely.  (Colored  exactly  like  Bombus  asiaticus  Mor.).  9.  Salta, 
Argentina,  month  of  March  (Steinbach  collector).” 
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The  form  hortulans  indicates  a marked  variation,  on  the 
part  of  robustus , toward  volzicelloides , with  which  it  is  closely 
allied. 

Nigrothoracicus  appears  to  belong  in  the  synonymy  of 
ecuadorius , but  ecuadorius  may,  in  reality,  be  a variety  of 
robustus.  If  ecuadorius  is  a variety  of  robustus , it  gives  addi- 
tional evidence  that  robustus  grades  strongly  toward  vohi- 
celloides. 

Rufocaudatus  may  be  a variety  of  robustus , but,  because  of 
its  color  characters,  I suspect  it  of  having  affinities  with 
opifex. 

Steinbachi  is  probably  a valid  variety  of  robustus. 

Volucelloides  is,  beyond  question,  the  closest  relative  of 
robustus , and  it  may,  indeed,  be  only  a subspecies  of  it.  The 
yellow  pile  of  this  species  varies  in  shade  from  deep  straw- 
yellow  to  very  pale  straw  color. 

Bombus  (Bombias)  volucelloides  Grib. 

Bombus  volucelloides  Gribodo,  Bull.  Soc.  Ent.  Ital.,  XXIII,  1891,  p. 
119,  9. 

? “ sp.  Whymper,  Trav.  Among  Great  Andes  Equat.,  1892,  p. 

356. 

“ volucelloides  Gribodo,  Bull.  Soc.  Ent.  Ital.,  XXV,  1893,  p. 
266,  n.  14. 

Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  563. 

“ leucomelas  Crawford  and  Swenk,  Can.  Ent.,  XXXV,  1903,  p. 

268,  9 S. 

“ vogti  Friese,  Zeitschr.  f.  System.  Hym.  und  Dipt.,  Jahrgang 

III,  Heft  4,  1903,  p.  254,  n.  3,  9 a . 

“ volucelloides  Crawford,  Trans.  Amer.  Ent.  Soc.,  XXXII, 
1906,  p.  157  (name  omitted  by  mistake). 

Type  locality. — Chiriqui.  Friese’s  specimens  of  vogti 

are  in  his  private  collection. 

Mostly  black , but  the  disc  of  the  thorax  usually  mostly  covered  with 
dark  cinereous  pile  and  the  apical  dorsal  abdominal  segments  clothed 
with  white  hair.  Ocelli  of  queen  and  worker  placed  almost  exactly  in 
the  narrowest  part  of  the  vertex.  Legs  black.  IVings  very  dark. 

Queen.  Head. — Rather  broad  and  rounded.  Pile  all  dark.  Malar 
space  shorter  than  its  width  at  apex,  but  little  more  than  one-sixth  as 
long  as  the  eye.  Clypeus  very  delicately  punctate  and  shining. 
Ocelli  large  and  placed  considerably  below  the  supra-orbital  line,  just 
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about  in  the  narrowest  part  of  the  vertex.  Third  antennal  segment 
much  longer  than  the  fifth,  not  greatly  shorter  than  the  fourth  and 
fifth  together;  the  fifth  somewhat  longer  than  the  fourth. 

Thorax. — Dorsum  covered  with  dark  cinereous  pile  (this  pile  is  a 
mixture  of  black  hairs  and  mostly  shorter  and  finer  white  pile  or  down) ; 
a considerable  area  on  the  center  of  the  disc  naked.  Pleura  and 
sides  of  median  segment  entirely  dark. 

Abdomen. — Dorsum  : segment  one  black  ; segment  two  black,  but 
with  apical  margin  bearing  white  hair.  Segments  three,  four  and  five 
covered  with  white  pile  ; segment  six  dark  in  the  middle,  but  with 
white  hair  on  the  sides.  Venter  mostly  dark,  but  with  fringes  of  apical 
margins  of  most  of  the  apical  segments  more  or  less  white  or  whitish. 
Epipygium  with  a very  slight  longitudinal  median  carina  on  very 
apical  portion.  Hypopygium  without  a median  carina. 

Wings. — Very  dark.  With  strong  violaceous  reflections.  The  trans- 
verse median  vein  of  the  fore  wings  forming  nearly  a right  angle  with 
both  the  median  and  the  anal  vein. 

Legs. — Pile  entirely  dark. 

Worker. — Like  the  queen,  but  the  clypeus  rather  more  coarsely 
punctate. 

Male. — Unknown. 

Dimensions. — Length  : queen,  20  mm.  to  26  mm.  ; worker,  13  mm. 
to  15  mm.  Spread  of  wings:  queen,  46  mm.  to  50  mm.;  worker, 
about  34  mm. 

The  typical  queen  is  here  described  from  two  specimens 
from  Boquete,  Chiriqui.  There  are  specimens  before  me 
showing  the  following  variations  : 

Color  Variant  1. — Like  the  typical  queen,  but  with  no  white  hair  on 
the  apical  margin  of  the  second  dorsal  abdominal  segment.  One  speci- 
men, from  Boquete,  Chiriqui. 

Color  Variant  2. — Like  the  typical  queen,  but  with  the  second  dor- 
sal abdominal  segment  entirely  black  and  with  the  basal  portion 
of  the  third  segment  clothed  with  black  pile.  One  specimen,  from 
Colombia. 

Color  Variant  3. — Like  Color  Variant  2,  but  with  the  third  dorsal 
abdominal  segment  entirely  black,  except  the  very  apical  margin. 
One  queen  from  Chiriqui  and  one  from  Ecuador. 

Color  Variant  4.  — (=  vogti  H.  Friese).  Like  Color  Variant  3,  but 
with  the  third  dorsal  abdominal  segment  entirely  black  and  with  the 
basal  half  of  the  fourth  segment  also  covered  with  black  pile.  One 
queen,  from  Bolivia  (Tarata). 

Color  Variant  5. — Like  the  typical  worker,  but  with  all  but  the  last 
two  dorsal  abdominal  segments  covered  with  entirely  black  pile.  One 
worker,  from  Bolivia  (Tarata). 

Color  Variant  6. — Like  Color  Variant  3,  but  with  the  short,  fine  pile 
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on  the  dorsal  disc  all  dark,  thus  making  the  pile  as  a whole  on  this 
region  black  instead  of  dark  cinereous. 

Color  Variant  7. — Like  typical  worker,  but  with  the  second,  third 
and  fourth  dorsal  abdominal  segments  entirely  black  and  the  fifth  seg- 
ment also  dark,  except  for  a fringe  of  white  hair  on  the  basal  margin 
and  on  the  extreme  sides  ; the  sixth  segment  almost  entirely  dark,  with 
only  a few  white  hairs  on  the  extreme  sides  ; venter  entirely  dark. 
One  specimen,  from  Peru  (Chanchamayo) . 

Habitat. — The  following  are  our  valid  records  for  this  spe- 
cies: Chiriqui  (Boquete),  Costa  Rica  (Cartago,  Zarzero, 
Volcano  Irazu,  Monte  Redonda),  Colombia  (Popayan), 
Ecuador,  Peru  (Chanchamayo,  Callanga  and  Marcapata)  and 
Bolivia  (Tarata).  This  species  is  most  closely  related  to 
robustus. 

The  pile  of  this  species  is  somewhat  longer  and  finer  than 
the  average. 

A queen  and  worker  of  vogti,  determined  and  labelled  by 
Friese,  are  before  me,  and  there  can  be  no  doubt  that  vogti 
belongs  with  volucelloides. 

Mr.  J.  C.  Crawford  has  written  me  that  the  name  “ Bombus 
volucelloides  ” was  omitted  by  mistake  when  page  157  of 
volume  xxxii,  1906,  of  the  Transactions  of  the  American 
Entomological  Society  was  printed.  This  name  should  have 
appeared  at  the  beginning  of  the  third  line  from  the  bottom 
of  the  page. 

Bombus  (Bombias)  iimebris  F.  Sm. 

Bombus  funebris  Smith,  Cat.  Hym.  Brit.  Mus.,  II,  1854,  p.  400,  n. 

60,  9. 

? “ sp.,  Whymper,  Trav.  Among  Great  Andes  Equat.,  1892,  p. 

356. 

funebris  Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  521. 

“ “ Crawford  and  Swenk,  Can.  Ent.,  XXXV,  1903,  p. 

268. 

“ Cameron,  Trans.  Amer.  Ent.  Soc.,  XXIX,  1903,  p. 

237. 

Type. — Col.  C.  T.  Bingham  succeeded  in  definitely  locating 
the  specimen,  from  which  Smith  described  the  queen  of  this 
species,  in  the  collection  of  the  British  Museum.  It  was 
collected  in  Ecuador  (Quito).  The  worker  and  male  are 
here  described  for  the  first  time — from  two  cotypes  of  the 
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former  and  three  of  the  latter,  one  of  each  being  deposited 
in  the  collection  of  the  Massachusetts  Agricultural  College 
and  the  rest  in  the  collection  of  the  United  States  National 
Museum.  The  worker  cotypes  were  collected  at  Callanga, 
Peru,  and  the  males  in  Ecuador. 

Black  and  with  entirely  black  pile , except  the  disc  of  the  thorax  and 
the  apical  portion  of  the  abdomen  above  clothed  with  white  pile.  Wings 
rather  light. 

Queen.  Head. — Clothed  entirely  with  dark  brown  or  black  pile. 
Malar  space  shorter  than  its  width  at  apex,  between  one-fifth  and  one- 
sixth  as  long  as  eye.  Clypeus,  for  most  part,  sparsely,  but  rather 
coarsely,  punctate ; densely  punctate  on  sides  of  very  front  part. 
Ocelli  somewhat  below  supra-orbital  line,  but  distinctly  above  nar- 
rowest part  of  vertex,  the  lateral  ones  somewhat  nearer  to  the  margins 
of  the  eyes  than  to  each  other.  Third  antennal  segment  nearly  as  long 
as  the  fourth  and  fifth  taken  together ; the  fifth  somewhat  longer  than 
the  fourth. 

Thorax. — Disc  of  dorsum  clothed  with  white  pile ; otherwise  entirely 
dark  brown  or  black. 

Abdomen. — Dorsum  : segments  one  and  two  entirely  black  ; segment 
three  black,  but  sometimes  with  some  white  hairs  on  its  apical  middle; 
segments  four  and  five  clothed  entirely  with  white  pile ; segment  six 
mostly  dark,  but  with  white  pile  on  the  extreme  sides.  Venter  mostly 
dark.  Neither  the  epipygium  nor  the  hypopygium  with  a carina. 

Wings. — Only  very  moderately  infuscate,  light  for  a Bombus  queen. 
The  transverse  median  vein  of  the  fore  pair  coalescent  at  the  base,  for 
a very  short  distance,  with  the  base  of  the  discoidal  and  bent  so  as  to 
form  a slightly  obtuse  inner  angle  with  both  the  median  and  the  anal 
vein. 

Legs. — Clothed  with  entirely  dark  pile.  Hind  margins  of  hind  meta- 
tarsi unusually  arcuate,  about  as  in  the  Terrestris  group. 

Worker. — Like  queen,  but  with  no  white  hair  on  third  abdominal 
segment  and  with  pile  on  very  base  of  fourth  segment  black. 

Male.  Head. — Triangular.  Pile  all  dark  brown  or  black.  Malar 
space  about  two-thirds  as  long  as  its  width  at  apex.  Clypeus,  for 
most  part,  rather  heavily  clothed  with  pile.  Ocelli  placed  at  about 
one-fifth  the  distance  from  the  supra-orbital  line  toward  the  bases  of 
the  antennae,  slightly  above  the  narrowest  part  of  the  vertex ; the 
lateral  ones  separated  by  about  their  own  diameter  from  the  margins 
of  the  eyes.  Eyes  somewhat  swollen,  about  like  those  of  male  rufo- 
cinctus.  Third  and  fifth  antennal  segments  subequal  in  length,  the 
fourth  shorter  than  either. 

Thorax. — Coloration  of  pile  about  like  that  of  queen  and  worker. 

Abdomen. — Dorsum  : segments  one,  two  and  three  dark  ; segment 
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four  mostly  dark,  but  with  white  pile  on  apical  margin  ; segments  five, 
six  and  seven  clothed  with  white  pile  (sometimes  many  of  the  hairs  of 
this  pile  are  black  at  the  base  and  shade  out  quickly  into  white) . 
Venter  usually  mostly  dark,  but  with  some  of  the  hair  on  some  of  the 
apical  segments  whitish.  Hypopygium  entire  at  apex. 

Genitalia  — Outer  spatha  (fig.  153)  short  and  wide  ; its  front  margin 
deeply  and  evenly  incurved,  the  side  margins  evenly,  but  not  strongly, 
outcurved,  the  hind  margin  deeply  and  evenly  incurved  ; ventral  sur- 
face of  hind  portion  rather  sparsely  hairy  with  long  hairs.  Inner 
spatha  in  general  form  much  like  that  of  crotchii  (fig.  130),  but  with- 
out fenestrse  and  with  hind  margin  of  apical  portion  more  deeply 
emarginate.  Claspers  (figs.  178  and  180)  powerful  in  appearance ; 
branches  with  apices  appearing  rather  quadrate  with  rounded  cor- 
ners as  seen  dorsally ; volsellse  moderately  thick  and  tapering  some- 
what, so  as  to  be  narrowest  at  distal  end,  their  apical  projections 
small,  but  noticeable ; squama  with  two  well  developed  lobes,  the 
outer  one  being  the  larger  and  having  its  outer  face  deeply  concaved 
and  strongly  roughened  by  protuberances  and  striations.  Sagittse 
with  long  shafts  and  recurved,  broadly  foliaceous  heads,  the  outer 
margins  of  these  heads  being  serrated.  Head  of  sagitta  extending 
back  fully  as  far  as  tip  of  squama  and  tip  of  volsella  not  extending 
very  far  beyond  either  the  sagitta  or  the  squama.  Uncus  broad  and 
tapering  slowly  toward  the  recurved  and  mesially  grooved  tip.  Inner 
end  of  inner  lobe  of  squama  reaching  but  little  beyond  inner  margin 
of  volsella. 

Wing's. — Colored  about  like  those  of  queen. 

Legs. — Mostly  dark.  Hind  tibiae  with  outer  faces  convex  and  more 
or  less  hairy  throughout  (sometimes  with  only  a very  few  scattering 
hairs  on  the  apical  half),  their  fore  fringes  moderately  long  and  their 
hind  ones  very  long,  forming  fairly  good  corbiculae.  Hind  metatarsi 
more  than  three  times  as  long  as  their  greatest  width,  with  outer  faces 
flat  or  nearly  so  and  hind  fringes  long. 

Dimensions. — Length:  queen,  about  17  mm.;  worker,  12  mm.  to 
13  mm.  ; male,  12  mm.  to  14  mm.  Spread  of  wings  : queen,  about 
40  mm.  ; worker,  27  mm.  to  30  mm.  ; male,  31  mm.  to  33  mm. 

The  queen  is  here  redescribed  from  two  specimens. 

There  is  a worker  from  Costa  Rica  before  me  which  ap- 
parently belongs  to  this  species,  though  in  coloration  of  pile 
and  color  of  wings  it  is  more  like  volucelloides . It  does  not 
agree  with  volucelloides  in  structure,  but  it  does  agree  with 
funebris.  It  may  be  described  as  follows  : 

Color  Variant  i. — Like  typical  worker,  but  with  white  patch  on  disc 
of  thorax  obliterated,  except  for  a noticeable  trace  in  front,  and  with 
apical  two-thirds  of  third  dorsal  abdominal  segment  clothed  with  white 
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pile.  With  some  white  hairs  on  middle  of  basal  margin  of  second  seg- 
ment. Wings  strongly  infuscate,  distinctly  darker  than  those  of  typi- 
cal worker  and  with  distinct  violaceous  reflections. 

Habitat. — Bolivia  (Tarata),  Peru  (Callanga),  Ecuador 
(Quito,  Machachi — 10,000  feet,  Hac.  Guachala — 9,217  feet, 
Pichincha — 11,500  feet,  Chillo — 9,000  feet,  S.  Lucia — 8,000 
feet,  Hac.  S.  Rosario — 10,300  feet),  Colombia  and  Costa 
Rica  (no  typical  specimen  from  Costa  Rica). 

This  species  does  not  appear  to  have  any  very  close  allies. 
One  might  think  from  its  color  that  its  nearest  relative  was 
volucelloides , but  it  is  structurally  most  like  butteli  and  baeri. 
This  structural  likeness  is  seen  particularly  in  the  position 
of  the  ocelli  relative  to  the  eye  margins  and  the  supra-orbital 
line. 

The  dark  pile  on  the  head,  pleura,  legs,  abdomen  and  sides 
of  median  segment  of  the  males  is  nearly  all  tipped  some- 
what with  pale  color  so  as  to  appear  somewhat  cinereous. 
The  pile  of  the  species,  as  a whole,  is  fine  and  of  somewhat 
more  than  medium  length. 

A queen,  worker  and  male  determined  by  Friese  are  before 
me. 

Bombus  (Bombias)  liandlirschi  Friese. 

Bombus  handlirschi  H.  Friese,  Zeitsch.  f.  Systemat.  Hym.  und  Dipt., 
Ill  Jahrg.,  Heft  4,  July  1,  1903,  p.  255,  9 S cf . 

“ “ Franklin,  Ent.  News,  XVIII,  1907,  p.  93,  3 . 

Types. — Friese  described  this  species  from  two  queens, 
seven  workers  and  three  males.  The  workers  and  males 
came  from  Marcapata,  Peru,  through  Staudinger,  and  are 
now  in  Friese’s  private  collection  as,  he  writes  me,  are  also 
the  types  of  all  his  other  Neotropical  species.  The  two 
queen  cotypes  are  in  the  collection  of  the  Berlin  Museum 
and  it  is  quite  possible  that  they  cannot  be  identified  with 
certainty,  as  Friese,  when  he  published  the  descriptions  of 
the  worker  and  male,  appears  to  have  described  the  queen 
inadvertently  from  memory. 

Pile  long  and  rather  fine.  Pile  on  head  and  on  dorsum  of  thorax 
dark  ashen  gray.  Pleura  ferruginous.  Dorsum  of  abdomen  ferrugin- 
ous at  base  and  apex , but  dark  fuliginous  in  middle.  Legs  and  venter 
of  abdomen  mostly  ferruginous. 
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Queen. — This  caste  is  unknown  to  me.  Friese  states  that  in  colora- 
tion it  is  like  the  worker,  but  that  it  is  “nearly  the  size  of  dahlbomii ,” 
reaching  a length  of  26  mm. 

Worker.  Head. — Of  medium  length.  Pile  on  face  and  occiput  very 
dark  cinereous.  Pile  on  sides  of  head  behind  eyes  mostly  very  dark 
cinereous,  but  rather  strongly  ferruginous  underneath  toward  bases  of 
mandibles.  Malar  space  fully  as  long  as  its  width  at  apex,  very  nearly 
one-fourth  as  long  as  eye.  Clypeus  smooth  and  shining,  rather  sparsely 
and,  for  most  part,  very  delicately  punctate.  Ocelli  practically  on 
supra-orbital  line,  above  narrowest  part  of  vertex.  Third  antennal 
segment  longer  than  fifth,  the  fifth  longer  than  the  fourth. 

Thorax. — Dorsum  covered  entirely  with  dark  ashen  gray  pile.  Meso- 
pleura  from  level  of  bases  of  wings  to  bases  of  legs  covered  with  fer- 
ruginous pile.  Metapleura  and  sides  of  median  segment  also  clothed 
with  ferruginous  hair. 

Abdomen. — Dorsum  : segment  one  ferruginous  ; segments  two  and 
three  dark  fuliginous,  but  with  considerable  ferruginous  pile  on  the 
extreme  sides  and  also  with  that  color  sometimes  mixed  in  somewhat 
with  the  fuliginous  in  the  middle  ; segments  four  and  five  ferruginous; 
segment  six  mostly  dark,  but  fringed  with  short  ferruginous  hair. 
Venter  with  mostly  pale  ferruginous  pile.  Neither  epipygium  nor 
hypopygium  carinate. 

Wings. — Very  strongly  infuscate,  dark  for  a Bombus  worker  ; the 
fore  pair  with  a slight  violaceous  reflection.  Transverse  median  vein 
of  fore  wings  usually  nearly  straight  (not  curved  noticeably,  as  in 
most  species  of  the  subgenus  Bombus ) and  not  coalescing  at  base  with 
base  of  discoidal,  yet  forming  an  obtuse  inner  angle  with  the  me- 
dian vein  (but  this  angle  is  less  obtuse  than  is  usual  in  the  subgenus 
Bombus') . 

Legs. — Coxae,  trochanters,  femora  and  tibiae  all  clothed  almost  en- 
tirely with  ferruginous  hair,  except  the  anterior  tibiae  often  mostly 
dark  on  their  front  sides ; corbicular  fringes  entirely  ferruginous. 
Apices  of  hind  metatarsi  not  drawn  out  into  a very  prominent  pro- 
jection behind  the  insertion  of  the  second  tarsal  segment. 

Male. — Unknown  to  me.  Friese  described  this  sex  as  follows : ‘ 4 male 
like  worker,  but  with  larger  eyes ; clypeus  porrect.  Length,  18-19 
mm.” 

Dimensions. — Length:  queen,  26  mm.  ; worker,  12  mm.  to  15  mm.; 
male,  18  mm.  to  19  mm.  Spread  of  wings  of  worker,  28  mm.  to  31 
mm. 

The  worker  is  here  redescribed  from  four  specimens — 
three  of  them  being  the  same  three  described  by  me  in  Ento- 
mological News,  XVIII. 

Habitat . — Peru  (Marcapata  and  Callanga)  and  Ecuador. 
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Three  of  the  workers  before  me  are  from  Callanga  and  one 
is  from  Ecuador. 

The  vernation  of  the  fore  wings  and  the  formation  of  the 
apex  of  the  hind  metatarsi  of  the  workers  lead  me  to  place 
this  species  in  the  subgenus  Bombias  and  Friese’s  descrip- 
tion of  the  male — “ as  worker,  but  with  larger  eyes  ” — makes 
me  confident  that  I am  right  in  doing  this.  The  ocelli  of 
the  worker  are,  however,  placed  as  in  the  subgenus  Bombas. 

Its  closest  ally  is  evidently  rubicundus,  from  which  it  can 
be  readily  separated  by  marked  differences  in  the  coloration 
of  its  pile. 

The  species  was  named  for  Herr  Anton  Handlirsch,  a bee 
student  of  Vienna. 

Friese  has  sent  me  a worker  of  this  species,  from  Ecuador, 
in  good  condition  and  determined  by  him. 

Bombus  (Bombias)  rubicundus  F.  Sm. 

Bombus  rubicundus  Smith,  Cat.  Hym.  Brit.  Mus.,  II,  1854,  p.  400,  n. 
58,  9. 

Ant.  Handlirsch,  Ann.  Naturh.  Hofmus.  Wien., 
Ill,  1888,  p.  236. 

“ Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  544. 

“ bicolor  H.  Friese,  Zeitschr.  fiir  System.  Hym.  und  Dipt.,  Jahr- 
gang  III,  Heft  4,  1903,  p.  254,  8 . 

Type. — Col.  C.  T.  Bingham  found  Smith’s  type  specimen 
in  the  collection  of  the  British  Museum  for  me.  It  came 
from  Colombia.  Friese’s  workers  came  from  Ecuador 
(Cuenca,  2200  meters  altitude)  and  Mexico  (Colon).  The 
male  is  here  described  from  two  specimens  (from  Colombia), 
the  cotypes  of  that  sex,  deposited  in  the  collection  of  the 
United  States  National  Museum  and  the  collection  of  the 
Massachusetts  Agricultural  College. 

Malar  space  short.  Pile  fine  and  rather  long.  Thorax  entirely  rufo- 
ferruginous.  Head  of  queen  with  rufo  ferruginous  pile  ; of  worker  a?id 
male  mostly  dark.  Dorsum  of  abdomen  of  queen  either  entirely  rufo- 
ferruginous  or  partly  rufo-ferruginous  and  partly  dark  fuliginous ; of 
worker  and  male  partly  rufo-ferruginous  and  partly  dark  fuliginous  ; of 
worker  sometimes  mostly  black . Corbicular  fringes  black. 

Queen.  Head. — Broad  and  rounded  in  form.  Face,  occiput  and 
sides  usually  bearing  little  but  rufo-ferruginous  pile ; sometimes  with 
a strong  admixture  of  black  hairs  with  the  red,  especially  on  the  sides 
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and  on  the  occiput.  Malar  space  much  shorter  than  its  width  at  apex, 
nearly  one-seventh  as  long  as  eye.  Clypeus  rather  coarsely  and  densely 
punctate,  largely  clothed  with  reddish  pile.  Ocelli  rather  large, 
placed  somewhat  below  supra-orbital  line  and  slightly  above  nar- 
rowest part  of  vertex,  the  lateral  ones  somewhat  nearer  to  the  mar- 
gins of  the  eyes  than  to  each  other  (transitional  Bombias  in  this 
respect).  Third  antennal  segment  longer  than  fifth,  the  fifth  longer 
than  the  fourth. 

Thorax. — Clothing  of  dorsum,  mesopleura,  metapleura  and  sides  of 
median  segment  all  rufo-ferruginous. 

Abdomen. — Dorsum:  segment  one  entirely  rufo-ferruginous;  seg- 
ments two  and  three  usually  entirely  rufo-ferruginous,  but  sometimes 
darkened  considerably  by  a strong  admixture  of  black  hairs ; segment 
four  entirely  rufo-ferruginous ; segment  five  usually  entirely  rufo- 
ferruginous,  but  sometimes  with  considerable  dark  fuliginous  pile  on 
sides ; segment  six  sometimes  rather  strongly  rufo-ferruginous,  but 
usually  mostly  dark  fuliginous  or  black.  Venter  dark,  its  pile  some- 
times mostly  reddish  and  sometimes  mostly  dark.  Hypopygium  with- 
out a median  carina. 

Wings. — Only  moderately  dark,  with  very  slight  violaceous  reflec- 
tions. 

Legs. — Coxae,  trochanters  and  femora  all  with  much  rufo-ferrugin- 
ous pile,  at  least  on  their  lower  sides.  Tibiae,  including  the  corbicular 
fringes,  all  black.  Metatarsi  with  no  long  fringes. 

Worker.  Head. — Face  bearing  a mixture  of  ferruginous  and  black 
pile,  the  former  being  predominant.  Occiput  with  a strong  admixture 
of  ferruginous  pile  with  the  black.  Ventro-lateral  sides  of  head  dark, 
with  ferruginous  pile  admixed  and  rather  predominant.  Structural 
characters  as  in  queen,  but  with  ocelli  practically  on  supra-orbital  line. 

Thorax. — Coloration  of  pile  like  that  of  queen. 

Abdomen. — Dorsum  : segment  one  rufo-ferruginous  ; segments  two 
and  three  with  pile  appearing  mostly  dark  fuliginous  (the  basal  por- 
tions of  the  hairs  that  make  up  this  pile  are  really  rufo-ferruginous 
while  their  apical  portions  are  very  dark  brown);  segment  four  mostly 
rufo-ferruginous  ; segments  five  and  six  mostly  dark,  but  with  consi- 
derable cinereous  hair.  Venter  dark,  with  the  apical  fringes  of  the 
segments  mostly  rufo-fuliginous. 

Wings. — Slightly  lighter  than  those  of  queen. 

Legs. — Much  as  in  queen,  but  the  femora  as  a rule  with  less  reddish 
pile,  being  mostly  dark  except  the  lower  sides  of  their  basal  portions. 

Male.  Head. — Face  bearing  a mixture  of  tawny  and  dark  brown 
pile,  that  covering  the  greater  part  of  the  clypeus  being  almost  entirely 
tawny.  Occiput  and  sides  of  head  entirely  dark  brown  or  with  an  ad- 
mixture of  tawny  pile.  Malar  space  about  half  as  long  as  its  width  at 
apex.  Third  antennal  segment  somewhat  longer  than  fifth,  the  fourth 

TRANS.  AM.  ENT.  SOC.,  XXXIX. 


164 


AMERICAN  HYMENOPTERA. 


shorter  than  either.  Ocelli  placed  in  narrowest  part  of  vertex,  at  less 
than  one-third  of  the  distance  from  the  supra-orbital  line  toward  the 
bases  of  the  antennae,  the  lateral  ones  being  separated  from  the  mar- 
gins of  the  eyes  by  about  their  own  diameters.  Eyes  noticeably,  but 
not  greatly,  swollen. 

Thorax. — Coloration  of  pile  as  in  queen  and  worker. 

Abdomen. — Dorsum  : segment  one  rufo-ferruginous  ; segments  two 
and  three  with  mostly  black  pile,  but  with  a considerable  admixture 
of  rufo-ferruginous  hair  on  their  middle  portions  (all  but  the  extreme 
sides  have  some  reddish  hairs  admixed);  segments  four  and  five 
mostly  rufo-ferruginous,  but  with  some  black  pile  on  their  extreme 
sides  ; segments  six  and  seven  mostly  dark,  but  with  more  or  less  red- 
dish or  cinereous  hair  toward  their  sides.  Venter  mostly  dark,  but 
with  the  apical  fringes  of  most  of  the  segments  long  and  mostly  pale 
reddish  or  whitish  in  color.  Hypopygium  distinctly  emarginate  at 
apex. 

Genitalia. — Outer  spatha  (fig.  152)  very  short  and  wide,  the  front 
margin  being  deeply  incurved  and  the  side  margins  rather  irregularly 
outcurved  ; apical  portion  with  an  angular  projection  on  each  side, 
the  margin  between  these  projections  being  somewhat  incurved  ; each 
side  of  the  hind  portion  with  a broad  reticulated  area.  Inner  spatha 
much  like  that  of  separatus  (fig.  127),  but  with  front  margin  of  ante- 
rior median  projection  more  thickly  chitinized.  Claspers  (figs.  186  and 
195)  long  and  not  very  stout,  the  branches,  as  seen  from  dorsal  side, 
appearing  strongly  quadrate  at  apex.  Volsellae  without  noticeable  pro- 
jections on  their  inner  sides,  except  the  prominent,  square-ended,  elon- 
gate, and  rather  narrow  apical  projections  ; with  a large  amount  of  hair 
present  on  nearly  all  portions,  as  seen  from  ventral  side,  this  hair 
being  very  noticeably  long  on  the  outer  sides  of  their  apical  portions. 
Squama  very  strongly  bilobed,  both  lobes  being  unusually  long  and 
slender ; the  outer  lobe  enlarged  somewhat  in  its  apical  portion  and 
with  a noticeable  tooth-like  projection  on  the  outer  side  of  this  portion, 
but  with  its  very  apex  pointed ; the  inner  lobe  elongate-triangular  in 
form,  with  its  round-pointed  apex  reaching  mesad  far  beyond  the  inner 
margin  of  the  volsella.  Sagittae  with  very  long  shafts,  the  heads  reach- 
ing slightly  beyond  the  apices  of  the  volsellse  and  having  a prominent, 
though  slender,  tooth-like  projection  on  the  inner  side  of  each,  their 
rather  narrow  apices  being  recurved  ventrad  somewhat.  Uncus  long 
and  only  moderately  broad  even  toward  the  base. 

Wings. — Usually  somewhat  lighter  than  those  of  worker ; light  brown, 
with  outer  portions  almost  transparent. 

Legs. — Coxae,  trochanters,  and  at  least  the  basal  portions  of  the 
femora  largely  clothed  with  cinereous  or  ferruginous  hair  (at  least  on 
their  lower  sides).  Tibiae  all  dark.  Outer  faces  of  hind  tibiae  slightly 
convex  and  almost  completely  naked,  the  fringes  on  apical  third  being 
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rather  long  and  forming  distinct,  though  weak,  corbiculae.  Hind 
metatarsi  about  three  times  as  long  as  their  greatest  width. 

Dimensions. — Length  : queen,  17  mm.  to  19  mm.  ; worker,  11  mm. 
to  13  mm.  ; male,  13  mm.  to  15  mm.  Spread  of  wings  : queen,  41  mm. 
to  46  mm.  ; worker,  28  mm.  to  31  mm. ; male,  about  32  mm.  Width 
of  abdomen  at  second  segment  : queen,  9 mm.  to  10  mm.  ; worker,  6 
mm.  to  7 mm.  ; male,  nearly  7 mm. 

The  queen  is  here  redescribed  from  four  specimens  and 
the  worker  from  two. 

Variation. — Two  workers  (from  Venezuela)  before  me, 
evidently  belonging  to  this  species,  differ  considerably  from 
the  typical  worker  in  the  coloration  of  the  abdomen.  These 
workers  may  be  described  as  the  following  : 

Color  Variant. — Like  typical  worker,  but  with  dorsum  of  abdomen 
all  dark  fuliginous,  except  the  rufo-ferruginous  pile  on  the  anterior 
angles  of  the  first  segment  and  a considerable  patch  of  the  same  color 
on  the  fourth  segment  ; dorsum  of  thorax  also  with  a noticeable  ad- 
mixture of  very  dark  brown  hairs,  mostly  between  bases  of  wings  and 
in  front ; occiput  and  sides  of  head  dark  fuliginous,  without  an  ad- 
mixture of  ferruginous  pile  ; face  with  a mixture  of  dark  and  ferrugin- 
ous pile,  neither  color  being  noticeably  predominant. 

There  is  also  before  me  a male  received  from  H.  Friese 
and  labelled  by  him  “ Bombus  bicolor ,”  which  varies  some- 
what from  the  typical  male  above  described.  This  specimen 
may  be  described  as  follows  : 

Male  Color  Variant  1. — Like  typical  male  above  described,  but  with 
dorsum  of  thorax,  between  bases  of  wings,  strongly  shaded  with  dark 
pile  (this  dark  pile  being  intermixed  with  the  rufo-ferruginous  pile) 
and  with  dorsum  of  abdomen  bearing  pile  as  follows : Segment  one 

dark,  except  for  some  ferruginous  pile  admixed  on  anterior  corners  ; 
segments  two  and  three  entirely  black  ; segment  four  rufo-ferruginous 
in  middle,  but  black  on  extreme  sides  ; segment  five  black  on  extreme 
sides  and  in  very  middle,  but  otherwise  covered  with  rufo-ferruginous 
pile ; segment  six  almost  entirely  black,  but  with  a faint  sprinkling  of 
whitish  hairs  on  extreme  sides  ; segment  seven  cinereous.  The  speci- 
men was  collected  in  Peru  (Callanga). 

Habitat. — We  have  the  following  valid  records  : Colombia, 
Mexico  (Colon),  Venezuela,  Ecuador  (Cuenca,  about  7,000 
feet  altitude)  and  Peru.  Some  of  the  queens  before  me  are 
from  Colombia  and  some  from  Venezuela  and  the  typical 
workers  before  me  are  from  Colombia.  This  is  a handsome 
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species  and  it  resembles  dahlbomii  considerably  in  colora- 
tion, but  the  pile  is  of  a darker,  deeper  red  than  in  that  spe- 
cies. Rubicundus  seems  to  have  no  very  close  relatives 
among  the  known  forms  of  the  New  World,  except  hand - 
lirschi. 

Bombus  (Bombias)  baeri  Vachal. 

? Bombus  bicoloratus  Smith,  Descr.  New  Spec.  Hym.,  1879,  p.  132, 
n.  6,  9.  (Excl.  patria). 

“ Baeri  Vachal,  Rev.  Ent.  France,  XXIII,  1904,  p.  10,  9 &. 
“ baeri  Friese,  Flora  og  Fauna  (Denmark),  1908,  p.  92. 

Types. — Vachal’ s specimens  (two  5 ’s  and  one  cf ) are  in  his 
private  collection  and  are  given,  by  his  testament,  to  the  Mu- 
seum of  Natural  History  of  Paris.  Smith’s  type  of  bicolora- 
tus may  probably  be  identified  in  the  collection  of  the  British 
Museum.  Vachal’ s specimens  came  from  Argentina  (Lara). 
The  queen  is  here  described  for  the  first  time,  from  seven 
cotypes  of  that  caste  from  Puno,  Peru,  deposited  in  the  col- 
lection of  the  Museum  of  Comparative  Zoology  at  Cam- 
bridge. 

Malar  space  rather  short.  Female  ocelli  placed  somewhat , but  not 
far , below  the  supra-orbital  line.  Clothing  of  head  and  thorax  dark. 
Dorsum  of  abdomen  entirely  covered  with  bright  coppery  red  pile.  Legs 
black.  Wings  rather  light. 

Queen.  Head.— With  only  black  pile  on  face,  occiput  and  sides. 
Malar  space  about  as  long  as  its  width  at  apex,  about  one-fifth  as  long 
as  eye.  Clypeus  {rather  strongly  and  evenly  punctate.  Ocelli  rather 
large  and  placed  somewhat  below  supra-orbital  line,  nearly  in  narrow- 
est part  of  vertex  ; the  lateral  ones  but  slightly  nearer  to  the  margins 
of  the  eyes  than  to  each  other  (transitional  Bombias  in  this  respect) . 
Third  antennal  segment  longer  than  fifth  and  fifth  longer  than  fourth. 

Thorax. — Pile  black,  but  in  some  cases  with  a very  slight  coppery 
reflection  in  certain  lights. 

Abdomen. — Dorsum  clothed  entirely  with  bright  coppery  red  pile, 
somewhat  lighter  toward  apex.  Venter  mostly  dark,  but  with  a slight 
sprinkling,  especially  on  lateral  portions  of  apical  margins  of  apical 
segments,  of  reddish  hairs.  Hypopygium  without  median  carina. 

Wings. — Light  colored  for  Bombus  queen  ; the  basal  two-thirds  of 
the  fore  pair  somewhat  infuscate,  the  outer  third  being  nearly  clear 
transparent. 

Legs. — Coxae,  trochanters,  femora  and  tibiae  with  black  pile  only. 

Worker  and  Male. — These  castes  are  unknown  to  me.  The 
original  description  of  them  is  as  follows : 
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“ Black,  dorsum  of  abdomen  red,  the  rest  of  the  body  black-haired. 
Head  short,  malar  space  scarcely  longer  than  the  width  of  the  man- 
dibles. 

U . Third  antennal  segment  longer  than  the  fourth  and  than  the 
fifth  ; apex  of  hind  metatarsi  sinuate  in  the  middle,  not  spinose  on  the 
angles. 

cf.  Facies  paulo  latior,  oculis  tumidulis,  antennarum  articulo  3 
includentibus  simul  sumptis  fere  longiore  ; tibia  3 sat  concava  lucida  ; 
tibiae  3 et  prototarsi  3 jugo  supero  longe  ciliato. 

Length  of  worker,  12-13  mm.  ; wing,  11  mm.  Length  of  male, 
14-15  mm.  ; wing,  12.5  mm.” 

I have  not  here  translated  the  description  of  the  male  from 
the  Latin  as  this  description  does  not  seem  to  be  clear  in  all 
respects. 

The  queens  from  which  the  description  given  above  was 
made  varied  in  length  from  17  mm.  to  21  mm. 

Habitat. — Argentina  (Lara — 4,000  meters  altitude),  Boli- 
via (Tarata)  and  Peru  (Puno).  Probably  also  present  in 
the  northern  portion  of  Chile. 

Coccineus  may  be  related  to  this  species. 

Smith’s  bicoloratus  may  have  come  from  South  America 
instead  of  from  Asia.  Apparently  bicoloratus  was  described 
from  a specimen  in  a mixed  collection  of  South  American 
and  Asiatic  specimens,  as  the  description  was  given  in  a 
paper  which  gave  the  original  descriptions  of  species  from 
both  of  those  continents. 

The  Asiatic  habitat  of  two  (bicoloratus  bellicosus)  of  the 
seven  supposedly  Asiatic  species  of  Bombus , published  by 
Smith  in  “ Descriptions  of  New  Species  of  Hymenoptera  in 
the  Collection  of  the  British  Museum  (1879),”  is  now  ques- 
tioned because  of  the  striking  similarity  of  their  descriptions 
to  two  strikingly  and  peculiarly  colored  South  American 
species  (baeri  and  thoracicus) . A careful  examination  of  the 
habitat  of  bicoloratus  and  bellicosus , as  given  by  Smith,  leads 
to  interesting  speculation.  He  gave  the  habitat  “ Sumatra 
or  India”  for  bellicosus.  The  fact  that  he  did  not  say  defi- 
nitely either  Sumatra  or  India  shows  conclusively  that  his 
specimen  had  no  locality  label  and  that  he  depended  either 
upon  memory  or  hearsay,  either  one  an  unreliable  factor  in 
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scientific  work,  for  his  information  concerning  the  habitat  of 
the  species.  From  this,  we  can  safely  say  that  probably 
Smith  merely  had  the  impression  that  bellicosus  came  from 
either  Sumatra  or  India.  He  evidently  had  no  certain  knowl- 
edge concerning  its  habitat. 

For  bicoloratus  he  gives  the  habitat  “ Island  of  Formosa.” 
This  seems  definite  and  may  be  correct.  Apparently,  in  this 
case,  the  specimen  was  labelled.  Definite  information  con- 
cerning the  exact  wording  of  that  label  would  be  interesting. 
Did  it  really  read  “ Island  of  Formosa,”  or  did  it  read  simply 
“ Formosa,”  Smith’s  opinion  or  imagination  having  supplied 
the  remainder  of  his  published  habitat  ? If  the  label  bore 
only  the  word  “ Formosa,”  it  might  have  meant  Formosa 
(Formosa  Territory),  Argentina  instead  of  the  Island  of 
Formosa.  It  seems  quite  possible  that  specimens  of  baeri 
bearing  the  label  “ Formosa  ” and  specimens  of  thoracicus 
without  label,  these  two  species  coming  as  they  do  from  the 
same  general  portion  of  South  America,  were  added  to  the 
British  Museum  collection  at  about  the  same  time  (possibly 
also  with  specimens  of  other  South  American  species — all 
perhaps  having  been  collected  by  the  same  expedition  or  the 
same  individual)  and  were,  when  in  this  condition,  mixed 
up  with  a collection  of  bumble-bees  from  Asia,  and  that 
Smith  relied  largely  either  upon  his  own  memory  or  upon 
that  of  someone  else  in  publishing  the  habitat  of  these  spe- 
cies as  he  did. 

It  should  be  noted  in  this  connection,  however,  that  Prof. 
T.  D.  A.  Cockerell  has  recently  recorded  (“  Bees  in  the  Col- 
lection of  the  United  States  National  Museum  ” — Proceed- 
ings United  States  National  Museum,  Vol.  39,  page  642, 
March,  1911)  Bombus  bicoloratus  from  Horisha,  Formosa 
(collected  by  T.  Fukai). 

Bombus  (Bombias)  butteli  Friese. 

Bombus  butteli  H.  Friese,  Zeitsch.  f.  System.  Hym.  und  Dipt.,  Jahrg. 

Ill,  Heft  4,  July  1,  1903,  p.  254,  8 . 

Types. — Friese  described  this  species  from  two  workers 
which  are  still  in  his  private  collection.  One  of  these  speci- 
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mens  came  from  Peru  (Marcapata)  and  the  other  from  Ecua- 
dor. The  species  was  named  for  Dr.  H.  v.  Buttel-Reepen. 

Pile  rather  long  and  fine.  Malar  space  rather  short.  Head  and 
thorax  with  dark  cinereous  pile.  Dorsum  of  abdomen  ferruginous  at 
base,  dark  in  middle  and  mostly  white  at  apex.  Wings  rather  light. 
Legs  mostly  black. 

Queen. — Unknown. 

Worker.  Head. — Pile  on  face,  occiput  and  sides  behind  eyes  all  dark 
cinereous.  Malar  space  distinctly  shorter  than  its  width  at  apex, 
about  one-sixth  as  long  as  eye.  Clypeus  sparsely,  but  rather  coarsely, 
punctate.  Ocelli  almost  touching  supra-orbital  line  ; the  lateral  ones 
distinctly  nearer  to  the  margins  of  the  eyes  than  to  each  other.  Third 
antennal  segment  longer  than  fifth,  the  fifth  longer  than  the  fourth. 

Thorax. — Dorsum,  pleura  and  even  the  sides  of  the  median  seg- 
ment clothed  with  dark  cinereous  pile ; the  very  center  of  the  disc 
naked,  smooth  and  shining. 

Abdomen. — Dorsum  : segments  one  and  two  clothed  entirely  with 
ferruginous  pile  ; segment  three  with  its  basal  portion  clothed  with 
entirely  ferruginous  pile  and  its  apical  portion  mostly  black  with  a 
slight  admixture  of  ferruginous  hairs ; segment  four  mostly  black,  but 
with  its  apical  margin  fringed  with  white  hairs ; segment  five  thinly 
clothed  with  white  pile  ; segment  six  dark  in  middle,  but  thinly  clothed 
with  white  pile  on  extreme  sides.  Venter  mostly  dark,  but  with  the 
apical  fringes  of  some  of  the  apical  segments  tending  to  be  pale. 
Neither  epipygium  nor  hypopygium  with  median  carina. 

Wings.— Only  moderately  infuscate ; the  fore  pair  slightly  lightest 
across  their  middle  portions.  Transverse  median  vein  of  fore  wings 
coalescent  at  base  for  a short  distance  with  the  base  of  the  discoidal, 
but,  aside  from  this,  as  in  Bombus. 

Legs. — The  fore  coxae,  trochanters  and  femora,  and  the  middle  and 
hind  coxae  and  trochanters  and  the  lower  sides  of  the  very  bases  of  the 
middle  and  hind  femora  largely  clothed  with  more  or  less  cinereous 
pile  ; the  middle  and  hind  femora  and  all  the  tibiae  with  mostly  dark 
brown  or  black  clothing. 

Male. — Unknown. 

Dimensions. — Length,  about  12  mm.  ; spread  of  wings,  about  27 
mm.  ; width  of  abdomen  at  second  segment,  about  6 mm. 

One  of  the  specimens  before  me  is  from  Bolivia  (Bella 
Vista — Yungas),  and  the  other  two,  received  from  Friese 
and  determined  by  him,  are  from  northern  Peru  (Huancab- 
amba — 9,700  feet  altitude). 

Possibly  this  species  is  only  a variety  or  subspecies  of 
ecuadorius.  The  cinereous  pile  of  the  head  and  thorax  is 
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a mixture  of  rather  long  dark  brown  or  black  hairs  and  much 
shorter  and  finer  and  much  more  branched  white  or  whitish 
pubescence  or  down.  The  ferruginous  pile  is  perhaps  better 
described  as  golden-russet  in  color.  This  species  is  ex- 
tremely transitional  in  its  Bombias  characters,  as  those  char- 
acters were  originally  described,  but  the  venation  of  the 
fore  wings  appears  to  establish  its  position  in  this  subgenus. 
The  venation  of  the  hind  wings  is,  however,  as  in  the  sub- 
genus Bom  bus. 

One  of  the  specimens  before  me  (from  Huancabamba, 
Peru)  has  the  third  dorsal  abdominal  segment  clothed  en- 
tirely with  ferruginous  pile  and  should  therefore  be  con- 
sidered a color  variant. 

Bombus  (Bombias)  coccineus  Friese. 

Bombus  coccineus  H.  Friese,  Zeitsch.  f.  System.  Hym.  und  Dipt., 
Jahrg.  IB,  Heft  4,  July  1,  1903,  p.  254,  8 c? . 

Types. — Friese  described  this  species  from  three  workers 
and  five  males,  all  from  Marcapata,  Peru.  These  specimens 
are  in  his  private  collection. 

Malar  space  mediutn.  Pile  of  medium  length  and  rather  fine.  Head 
and  thorax  black.  Dorsum  of  abdomen  with  first  segment  black , mid- 
dle segments  red  and  apical  segfnents  white  or  whitish  haired.  Venter 
mostly  dark.  Legs  black.  fVings  rather  light. 

Queen. — Unknown. 

Worker.  Head. — Pile  entirely  dark  brown  or  black.  Malar  space 
but  little  shorter  than  its  width  at  apex,  nearly  one-fourth  as  long  as 
eye.  Clypeus  moderately  punctate.  Ocelli  placed  distinctly  above 
narrowest  part  of  vertex  and  but  little  below  supra-orbital  line,  the 
lateral  ones  being  placed  about  as  far  from  each  other  as  from  the  eye 
margins.  Third  antennal  segment  longer  than  fourth. 

Thorax. — Pile  all  black.  An  area  on  middle  of  dorsum  of  thorax 
and  a smaller  one  on  front  part  of  scutellum  naked  of  pile. 

Abdomen. — Dorsum  : segment  one  with  entirely  black  pile  ; segment 
two  with  a median  patch  of  black  pile  extending  longitudinally  clear 
across  it,  but  otherwise  clothed  with  coccineo-ferruginous  pile  ; seg- 
ments three  and  four  clothed  with  entirely  coccineo-ferruginous  pile  ; 
segment  five  mostly  white,  but  with  some  black  hairs ; segment  six 
mostly  black,  but  with  some  white  hair  on  extreme  sides.  Venter  with 
mostly  dark  brown  or  black  pile,  but  with  some  whitish  hairs  on  last 
segment. 

Wings. — Light,  but  somewhat  smoky. 
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Legs. — Coxae,  trochanters,  femora  and  tibiae  clothed  with  dark  brown 
or  black  pile. 

Male.  Head. — With  black  pile  only.  Malar  space  very  nearly  as 
long  as  its  width  at  apex,  about  one-fifth  as  long  as  eye  (longer  than 
that  of  any  other  Bombias  male  known  to  me).  Clypeus  largely  naked, 
or  sparsely  pilose,  and  moderately  coarsely  punctate.  Ocelli  placed 
distinctly  below  supra-orbital  line  and  very  slightly  above  narrowest 
part  of  vertex  ; lateral  ones  distinctly  nearer  to  margins  of  eyes  than 
to  each  other,  but  separated  from  eyes  by  distinctly  more  than  their 
own  diameters.  Eyes  only  very  slightly  swollen  (less  so  than  the  eyes 
of  any  other  Bombias  male  known  to  me) . Third  antennal  segment 
longer  than  fifth  ; the  fifth  longer  than  the  fourth. 

Thorax. — Pile  all  black.  An  area  on  front  part  of  middle  of  scutel- 
lum  naked  and  another  area  on  center  of  dorsal  disc  naked  and  mostly 
smooth. 

Abdomen. — Dorsum  : segment  one  black,  but  with  a slight  admix- 
ture of  coccineo-ferruginous  pile  on  extreme  sides.  Segment  two 
mostly  coccineo-ferruginous,  but  with  black  pile  in  middle  ; segments 
three  and  four  covered  with  entirely  coccineo-ferruginous  pile ; seg- 
ment five  mostly  coccineo-ferruginous,  but  with  a mixture  of  white 
and  black  hair  on  apical  middle ; segment  six  with  some  short  black 
hairs  in  middle,  but  clothed  for  most  part  with  white  pile;  segment 
seven  with  mostly  white  pile.  Venter  mostly  black,  but  with  apical 
margin  of  apical  segment  bearing  a heavy  fringe  of  short  ferruginous 
pile. 

Genitalia.— Outer  spatha  (fig.  155)  very  short  and  broad,  with  a 
large  reticulated  area  on  each  side  of  the  posterior  portion  of  the  ven- 
tral surface,  these  areas  being  united  by  reticulations  running  along 
the  hind  border ; the  front  margin  deeply  incurved  ; the  side  margins 
curved  inward  in  front  and  outward  behind  ; the  hind  margin  deeply 
incurved  in  the  middle.  Inner  spatha  much  like  that  of  fervidus  (fig. 
101),  but  with  anterior  median  projection  much  more  prominent  than 
in  that  species  and  with  hind  margin  of  apical  portion  somewhat  out- 
curved.  Claspers  (figs.  185  and  191)  long  and  apparently  thick  and 
powerful ; the  branches,  as  seen  from  dorsal  side,  with  moderately 
wide  and  broadly  rounded  apices,  the  ventral  side  of  each  branch  hav- 
ing a single  very  noticeable  branched  hair  rising  from  the  bottom  of 
a rather  deep  pit,  this  pit  being  located  opposite  the  base  of  the  vol- 
sella  and  well  away  from  the  margin  ; the  volsellas  rather  short  in  com- 
parison with  the  other  parts  of  the  genitalia  and  unusually  densely 
and  evenly  hairy  over  their  entire  surface  as  seen  from  the  ventral 
side  and  without  noticeable  projections  of  any  sort,  except  the  small, 
elongate  and  rather  slender  apical  projections  ; the  squamae  strongly 
bilobed,  the  two  lobes  being  about  equal  in  size,  the  outer  lobe  being 
slightly  the  longer  and  the  inner  one  somewhat  the  broader,  the  outer 
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one  tapering  to  a bluntly  pointed  apex  and  with  its  outer  dorsal  face 
somewhat  excavated  and  the  inner  one  broadly  rounded  at  the  apex. 
Sagittae  with  very  long  shafts,  these  shafts  being  without  any  notice- 
able projection  on  their  middle  portion  and  being  constricted  just  in 
front  of  the  heads ; the  heads  reaching  back  nearly  to  the  apices  of 
the  volsellae,  being  considerably  foliaceous  in  form  and  extending 
ventrad  and  mesad  from  the  ends  of  the  shafts,  their  outer  margins 
being  distinctly  serrate.  Uncus  (fig.  192)  at  most  only  moderately 
broad,  its  apical  portion  being  recurved  ventrad  and  broadly  rounded 
at  tip. 

Wings. — Only  moderately  infuscate,  rather  light.  Transverse  me- 
dian vein  of  fore  wings  not  coalescing  at  all  at  base  with  base  of 
discoidal  and  curved  somewhat  so  as  to  form  a slightly  obtuse  inner 
angle  with  both  the  median  and  the  anal  vein. 

Legs. — All  black.  Outer  faces  of  hind  tibiae  flattened,  though  some- 
what concaved  behind,  and  with  very  sparse  hairs,  almost  completely 
naked,  the  fore  fringes  moderate  and  the  hind  ones  long,  forming  dis- 
tinct, though  weak,  corbiculae.  Hind  metatarsi  with  outer  faces  flat 
or  slightly  concaved  and  moderately  and  rather  evenly  hairy  ; their 
hind  fringes  long  and  black  ; about  three  and  one-half  times  as  long 
as  their  greatest  width. 

Dimensions. — Length:  worker  (according  to  Friese),  13  mm.  to  14 
mm.  ; male  (according  to  Friese),  16  mm.  to  17  mm.  (the  specimen 
before  me  is  between  13  mm.  and  14  mm.  in  length). 

There  is  a single  male  before  me  from  Callanga,  Peru, 
which  I received  from  Staudinger.  This  male  differs  some- 
what from  the  typical  form  described  above,  and  it  may  be 
described  as  follows  : 

Male  Color  Variant. — Like  typical  male,  but  with  first  dorsal  abdomi- 
nal segment  entirely  black  ; second  and  fifth  segments  covered  with  en- 
tirely coccineo-ferruginous  pile  ; sixth  segment  with  mostly  coccineo- 
ferruginous  pile,  but  with  some  short  black  hairs  in  middle  and  with 
a scanty  admixture  of  very  long  whitish  hairs  throughout ; segment 
seven  clothed  with  pale  ferruginous  pile  tipped  with  whitish. 

The  typical  male  is  here  redescribed  from  a single  speci- 
men from  Peru  (Cuzco — 10,400  feet  to  13,600  feet  altitude), 
received  from  H.  Friese  and  labelled  “ Bornbus  coccineus  ” by 
him.  The  worker  is  also  redescribed  from  a single  speci- 
men determined  by  Friese  and  received  from  him. 

This  species  appears  to  have  its  closest  relatives  in  baeri 
and  butteli.  The  red  pile  of  the  specimen  before  me  is  per- 
haps best  described  as  coppery-ferruginous. 
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South  and  Central  American  and  Mexican  Species 
of  Psithyrus. 

Females  of  only  two  and  males  of  only  two  species  of 
Psithyrus  have  to  my  knowledge  been  collected  in  the  New 
World  south  of  the  United  States.  One  of  the  males  has 
not  been  heretofore  described.  It  is  closely  related  to  con- 
sultus  and  may  be  a variation  of  that  species,  or  it  may  be 
the  male  of  intrudens.  I have  seen  fit,  however,  to  describe 
it  here  as  new,  from  the  single  specimen  before  me.  The 
two  species  of  females  may  be  conveniently  separated  from 
each  other  and  from  variabilis  and  insularis , the  two  United 
States  species  females  of  which  are  likely  to  be  found  in 
Mexico,  by  the  following  key  : 

Abdomen  entirely  black  above 1. 

Abdomen  not  entirely  black  above 2. 

1.  Mesopleura  yellow intrudens. 

Mesopleura  black variabilis. 

2.  Mesopleura  mostly  black  ; third  and  fourth  dorsal  abdominal  seg- 

ments with  white  pile brasiliensis. 

Mesopleura  mostly  yellow  ; dorsum  of  abdomen  with  black  and  yel- 
low pile  only insularis. 

The  males  may  be  distinguished  from  consultus  and  the 
male  of  variabilis , the  two  United  States  Psithyrus  males 
likely  to  be  found  in  Mexico,  by  the  following  key  : 

Mesopleura  covered  with  yellow  pile  to  bases  of  legs 1. 

Lower  portion  of  mesopleura  covered  with  dark  brown  or  black  pile. 

variabilis. 

1.  Third  dorsal  abdominal  segment  clothed  with  yellow  pile  from  side 

margin  to  side  margin consultus. 

Third  dorsal  segment  with  black  pile  in  middle 2. 

2.  First  dorsal  abdominal  segment  yellow  all  the  way  across. 

sololensis. 

First  dorsal  abdominal  segment  black  in  the  middle  and  with  a 
yellow  tuft  on  each  side guatemalensis. 

Psithyrus  sololensis  new  species. 

Type . — From  Olas  de  Moka,  Department  Solola,  Guate- 
mala. Deposited  in  collection  of  Massachusetts  Agricultural 
College. 

Fifth  antennal  segment  nearly  equalling  in  length  the  third  and  fourth 
together . Face  dark , but  with  some  yellow  pile  above  bases  of  antennce, 
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Occiput  with  a triangular  patch  of  yellow  pile.  Dorsum  of  thorax , ex- 
cept naked  center  of  disc , clothed  with  yellow  pile.  Mesopleura  yellow 
to  bases  of  legs.  Dorsum  of  abdomen  with  first  segment  yellow  ; the 
second  yellow  except  for  a dark  area  on  each  side  ; the  third  dark  in  the 
middle , especially  toward  the  base , but  yellow  on  the  sides  ; the  fourth 
black , with  some  yellow  hair  on  the  extreme  sides  ; segments  five , six 
and  seven  entirely  dark. 

Female. — Unknown. 

Male.  Head. — Face  entirely  dark,  except  a noticeable  amount  of 
yellow  pile  above  bases  of  antennae.  Occiput  largely  covered  with  a 
triangular  patch  of  pure  yellow  pile.  Ventro-lateral  portion  of  head 
entirely  dark.  Malar  space  distinctly  shorter  than  its  width  at  apex, 
about  one-sixth  as  long  as  eye.  Clypeus  mostly  covered  up  with  black 
pile.  Third  antennal  segment  longer  than  fourth ; fifth  somewhat 
shorter  than  third  and  fourth  together. 

Thorax. — Dorsum  with  a noticeable  naked  area  on  center  of  disc 
and  with  a few  black  hairs  immediately  surrounding  this  area,  but 
otherwise  covered  entirely  with  yellow  pile.  Mesopleura  yellow  to 
bases  of  legs.  Metapleura  mostly  dark.  Sides  of  median  segment 
mostly  dark,  but  with  a slight  admixture  of  yellow  hairs  on  their  upper 
portions. 

Abdomen. — Dorsum  : segment  one  entirely  covered  with  yellow  pile; 
segment  two  also  yellow,  but  with  a considerable  area  on  each  ante- 
rior corner  bearing  black  pile  ; segment  three  with  yellow  pile  on  each 
side,  but  black  in  the  middle,  the  dark  area  being  widest  on  the  front 
margin  of  the  segment  (where  it  is  more  than  one-third  as  wide  as  the 
whole  segment)  and  narrowest  on  the  hind  margin  (where  it  is  about 
one-fifth  as  wide  as  the  segment);  segment  four  black  except  for  yel- 
low pile  on  extreme  sides  ; segments  five,  six  and  seven  entirely  black. 
Venter  mostly  black,  but  with  apical  margin  of  apical  segment  fringed 
with  short  ferruginous  hairs. 

Wings. — Rather  light,  only  moderately  infuscate. 

Legs. — Mostly  black. 

Dimensions.— Length,  about  13£  mm.  ; spread  of  wings,  about  32 
mm. 

Psitliyrus  guatemalensis  Ckll. 

Psithyrus  guatemalensis  Cockerell,  Ann.  and  Magaz.  Nat.  Hist.,  Ser. 

8,  X,  1912,  p.  21,  cT. 

I have  not  seen  a specimen  of  this  species,  but  I judge  it 
may  be  closely  related  to  sololensis. 

Cockerell’s  description  is  as  follows  : 

“ Length  about  17  mm.  ; anterior  wing  11|. 

Black,  with  the  elongate  obconical  abdomen  ; malar  space  broader 
than  long ; antennae  black,  the  flagellum  rather  thick,  its  joints  not 


HENRY  J.  FRANKLIN. 


175 


in  the  least  arcuate  ; hair  of  head  long  and  black,  a little  pale  on  lower 
part  of  front,  that  on  top  of  head  behind  ocelli  entirely  very  pale  ochre- 
ous,  but  that  on  cheeks  black  ; hair  of  thorax  long  and  loose,  very  pale 
ochreous,  a moderate  amount  of  black  on  posterior  middle  of  meso- 
thorax  and  middle  of  scutellum,  hair  of  hind  part  of  pleura  (especially 
a tuft  beneath  wings)  and  of  metathorax  black  ; tegulae  with  a rufous 
spot  posteriorly.  Wings  dusky,  strongly  reddish.  Legs  with  black 
hair,  that  on  inner  side  of  tarsi  dark  red  except  at  base  ; hind  tibise 
slender,  convex  ; hind  basitarsi  hardly  as  broad  as  tibiae.  Abdomen 
shining,  with  abundant  black  hair,  but  a large  pale  ochreous  tuft  at 
each  side  of  first  segment,  and  small  yellowish-white  tufts  on  sides  of 
segments  3 to  5.” 

“ Distinguished  from  the  North  American  species  by  the 
colors  of  the  pubescence  ; also  as  follows  : Compared  with 
P.  tricolor , Franklin,  it  is  rather  less  robust,  and  the  hair  of 
the  abdomen  is  considerably  shorter ; the  wings  are  much 
redder;  malar  space  shorter  (its  length  perhaps  a trifle 
greater  than  width  of  mandibles  at  base,  but  in  tricolor  much 
greater);  mandibles  much  more  slender  ; third  antennal  joint 
shorter ; hair  of  hind  tibiae  and  basitarsi  very  much  shorter, 
mostly  not  longer  than  half  diameter  of  leg.  (The  male  of 
the  European  P.  quadricolor,  Lep.,  has  even  shorter  hair  on 
hind  basitarsus,  but  long  hair  on  the  tibia.  The  male  of  the 
European  P.  campestris  (Panz.)  has  the  hair  on  hind  tibia 
and  tarsus  practically  as  in  P.  guatemalensis . ) 

Hab.  Guatemala  City,  Guatemala  ( W.  P.  Cockerell) . 

The  first  Psithyrus  from  Central  America.” 

Psithyrus  intrudens  (F.  Sm.)  Handl. 

Apaihus  intrudens  Smith,  Journ.  of  Ent.,  I,  1861,  p.  154,  n.  1,  $ . 

Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  Ill, 
n.  2,  9 . 

Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p.  230 
(Catal. ). 

Psithyrus  intrudens  Ant.  Handlirsch,  Ann.  Naturh.  Hofmus.  Wien., 
Ill,  1888,  p.  248,  $ . 

Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  569. 
Cockerell,  Cat.  Abej.  de  Mex.,  1899,  p.  19. 

Type. — Col.  C.  T.  Bingham  failed  to  locate  this  specimen 
in  the  collection  of  the  British  Museum. 

I have  seen  no  specimen  of  this  species.  Smith’s  descrip- 
tion is  as  follows  : 
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“ Female . — Black;  a tuft  on  the  vertex  and  another  in  front  of  the 
anterior  stemma  pale  yellow  ; the  thorax  clothed  above  with  pale  pubes- 
sence,  which  is  continued  down  the  sides  in  front  of  the  tegulae  ; the 
thorax  smooth  and  shining  behind  the  scutellum  ; the  legs  with  very 
short  black  pubescence ; the  wings  fusco-hyaline.  Abdomen  nearly 
naked,  shining,  incurved  and  very  acute  at  the  apex,  the  margins  of 
the  segments  thinly  fringed  with  black  pubescence.” 

“ Hab.  Oajaca,  Mexico.” 

Handlirsch  apparently  had  a specimen  of  Smith’s  species. 
He  had  a single  specimen  from  Mexico  (Puebla).  He  re- 
marks concerning  the  species  as  follows  : 

“This  species  agrees  well  with  insularis  in  the  plastic  characters, 
but  is  considerably  smaller,  18  mm.  The  wings  are  rather  strongly 
infuscate,  the  thorax  and  the  upper  half  of  the  head  is  yellow,  all  the 
remainder  is  black  haired.  The  callosities  on  the  underside  of  the 
sixth  segment  are  somewhat  less  sharply  impressed  than  in  insularis .” 

This  species  appears  to  be  much  like  laboriosus  in  colora- 
tion, and  it  probably  belongs  to  the  Laboriosus  Group. 

Psithyrus  brasiliensis  (F.  Sm.)  D.  T. 

Apathus  brasiliensis  Smith,  Cat.  Hym.  Brit.  Mus.,  II,  1854,  p.  385,  n. 

8,  9. 

Psithyrus  brasiliensis  Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  566. 

Type. — Smith’s  specimen  was  located  for  me  in  the  collec- 
tion of  the  British  Museum  by  Col.  C.  T.  Bingham. 

I have  never  seen  this  species.  Smith’s  description  is  as 
follows : 

” Female . — Length  7 lines.  Black;  head  subrotundate,  the  face 
clothed  with  black  pubescence,  that  on  the  vertex  mixed  with  a few 
yellow  hairs.  Thorax  clothed  anteriorly  with  long  yellow  pubescence  ; 
the  disc  shining,  thinly  covered  with  black  hairs  ; the  metathorax,  the 
sides  and  beneath  have  also  a black  pubescence  ; the  wings  subhya- 
line, their  nervures  ferruginous.  Abdomen  shining,  the  base  thinly 
clothed  with  black  pubescence  ; on  the  third  and  fourth  segments  it  is 
white,  but  on  the  apical  ones  it  is  black  ; the  apical  segment  incurved, 
nearly  naked  and  acute.” 

“Hab.  Brazil  (Para).” 

While  this  seems  to  be  a true  Psithyrus , I doubt  if  it  was 
ever  taken  in  Brazil,  for  the  following  reasons  : 

1.  The  original  description  mentions  white  pubescence  on 
the  third  and  fourth  segments  of  the  abdomen.  The  loca- 
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tion  and  climate  of  Para,  Brazil,  does  not  call  for  pile  of  that 
color  on  any  species  of  the  family  Bombidae. 

2.  No  species  of  Bombus  at  all  similarly  colored  has  ever 
been  reported  from  Brazil. 

3.  No  other  really  tropical  species  of  Psithyrus  has  ever 
been  captured  in  the  New  World.  Intrudens , sololensis  and 
guatemalensis  came,  to  be  sure,  from  the  tropics,  but  the  first 
of  these  species  inhabits  a mountainous  region  of  Mexico 
and  the  two  latter  live  in  the  high  mountains  of  Guate- 
mala, so  they  must  be  considered  Lower  Austral  rather  than 
Tropical  forms. 

Unclassified  Names  and  Descriptions. 

Such  names  and  descriptions  are  here  brought  together  as 
the  writer  has  been  unable  to  place  with  certainty,  and  it  is 
hoped  that,  if  any  of  them  can  be  made  to  apply  satisfactorily, 
some  future  worker  on  this  family  of  insects  may  be  helped 
by  their  being  collected  here. 

Bombus  antiguensis  F. 

Apis  antiguensis  Fabricius,  Syst.  Ent.,  1775,  p.  380,  n.  11. 

Fabricius,  Spec.  Insect.,  I,  1781,  p.  476,  n.  12. 

“ “ Fabricius,  Mant.  Insect.,  I,  1787,  p.  300,  n.  12. 

Olivier,  Encycl.  Method.  Insect.,  IV,  1789,  p.  66, 
n.  24. 

Gmelin,  Linne : Syst.  Nat.,  Ed.  13,  I,  5,  1790,  p. 
2784,  n.  115. 

? “ “ Christ,  Naturg.  d.  Insect.,  1791,  p.  126. 

“ “ Fabricius,  Ent.  Syst.,  II,  1793,  p.  318,  n.  16. 

Bombus  antiguensis  Fabricius,  Syst.  Piez.,  1804,  p.  346,  n.  15. 

Illiger,  Magaz.  f.  Insectenk.,  V,  1806,  p.  171,  n.  42. 
Bremus  antiguensis  Jurine,  Nouv.  Meth.  Class.  Hym.,  1807,  p.  260,  $ . 
Xylocopa  antiguensis  Lepeletier,  Encycl.  Method.  Insect.,  X,  1825,  p. 
794. 

Bombus  antiguensis  Smith,  Cat.  Hym.  Brit.  Mus.,  II,  1854,  p.  397, 
n.  38. 

“ “ Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  107, 

n.  40. 

Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p. 
230  (Catal.). 

Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  510. 
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Bombus  antiguensis  Shulz,  Separat.  Abdruck.  aus  den  Sitzungle- 
richten  der  Mathem.— phys.  Klasse  der  Kgl. 
Bayer  Akad.  der  Wissensch.,  XXXIII,  1903, 
H.  Ill,  p.  453. 

The  description  given  by  Fabricius  is  as  follows  : 

“Size  of  A.  violaceus.  Head  black,  immaculate.  Thorax  hairy, 
black.  Abdomen  black,  anterior  part  yellow.  Wings  fuscus.  Feet 
black.” 

“ Hab.  Antigua.” 

This  species  does  not  seem  to  have  been  a Bombus.  It 
probably  belonged  to  Xylocopa  or  some  other  genus.  Is  the 
type  specimen  in  existence  ? Herr  W.  A.  Shulz  (in  the  refer- 
ence given  in  the  list  of  synonymy)  in  criticising  the  state- 
ments made  by  Friese  and  others,  that  certain  Hymenopter- 
ous  genera,  Bombus  included,  are  not  present  on  the  Greater 
Antilles  islands,  cites  this  species  from  Antigua,  among 
others,  as  casting  doubt  on  the  accuracy  of  those  statements. 
Should  this  extremely  uncertain  record  have  much  weight  in 
such  a discussion  ? 

Bombus  alatus  F. 

Apis  alata  Fabricius,  Suppl.  Entom.  Syst.,  1798,  p.  274,  n.  43  and  44. 
Bombus  elatus  Fabricius,  Syst.  Piez.,  1804,  p.  352,  n.  49. 

“ Illiger,  Magaz.  f.  Insectenk.,  V,  1806,  p.  171,  n.  41. 

“ “ Illiger,  Magaz.  f.  Insectenk.,  V,  1806,  p.  174,  n.  62. 

The  description  given  by  Fabricius  is  as  follows  : 

“ A.  hirta  flavescens  capite  anoque  nigris. 

Habitat  in  America  boreali. 

Statura  praecedentis  ” (=  B.  fervidus ) “at  thorax  immaculatus.” 

I am  of  the  opinion  that  fervidus  was  originally  described 
from  a worker  and  that  alatus  was  the  same  as  the  Apathus 
citrinus  (=  male  of  P.  laboriosus)  of  Smith,  which  might 
easily  be  of  the  same  size  as  a worker  of  fervidus.  No  other 
species  of  the  North  American  Bombidce  to  my  mind  answers 
the  description  so  well.  The  description,  however,  is  very 
meager,  and  the  species  must  remain  in  doubt  unless  the 
type  of  Fabricius  is  sometime  discovered  and  recognized. 

It  is  impossible  to  say  what  the  Apathus  elatus  of  Bowles 
(Ann.  Rep’t  Ent.  Soc.  Ont.,  1880,  p.  33)  was.  It  may  have 
been  P.  insularis  F.  Sm.  Bowles  gave  no  description  of  it, 
only  the  habitat  record  “ 3 females  ; Montreal.” 
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Bornbus  marylandicus  F. 

Apis  marylandica  Fabricius,  Suppl.  Entom.  Syst.,  1798,  p.  273,  n. 
20-21. 

Bornbus  marylandicus  Fabricius,  Syst.  Piez.,  1804,  p.  346,  n.  19. 

“ “ Illiger,  Magaz.  f.  Insectenk.,  V,  1806,  p.  172. 

“ “ Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  90, 

n.  3. 

“ “ Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  532. 

The  original  description  of  this  species  is  as  follows  : 
“Large.  Head  black,  labium  ferruginous.  Antennae  black,  first 
segment  ferruginous.  Thorax  hairy,  ferruginous.  Abdomen  hairy, 
black,  second  segment  yellow.  Posterior  legs  very  hairy.  Wings 
blackish-violaceous.  Habitat  America.” 

Unknown  to  me.  It  probably  does  not  belong  to  the 
Bombidae. 

Bornbus  napensis  Spin. 

Bornbus  napensis  Spinola,  Osculati : Explor.  Reg.  Equat.,  1850,  p.  201, 
n.  23,  c?  (nom.  nud.). 

Spinola,  Osculati:  Explor.  Reg.  Equat.,  1854,  p.  203, 
n.  23,  c?  (nom.  nud.). 

“ “ Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  537  (nom. 

nud.). 

Bornbus  ornatus  F.  Sm. 

Bornbus  ornatus  Smith,  Cat.  Hym.  Brit.  Mus.,  II,  1854,  p.  398,  n.  52, 
9 e c?. 

“ “ Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  104,  n. 

33,  9 8 <?. 

“ “ Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p.  231 

(Catal.). 

“ “ Syn.  Hym.  No.  Amer.,  1887,  p.  308  (Catal.). 

“ ternarius  var.  ornatus  Dalla  Torre,  Cat.  Hym.,  X,  1896,  p. 
553. 

The  original  description  is  as  follows : 

“ Female . Length  7 lines.  Black;  the  pubescence  on  the  head 
black,  mixed  with  yellow  hairs  at  the  insertion  of  the  antennse  ; the 
thorax  has  a rich  fulvo-ochraceous  pubescence,  and  has  a broad  black 
band  between  the  wings,  the  sides  of  the  thorax  anteriorly  yellow;  the 
legs  have  a black  pubescence,  with  a few  pale  hairs  at  the  base  of  the 
femora  beneath  ; wings  fusco-hyaline.  Abdomen,  the  pubescence  on 
the  basal  segment  yellow,  on  the  three  following  segments  it  is  fulvous, 
having  a narrow  border  of  yellow,  which  divides  it  from  the  black 
pubescence  which  clothes  the  apex. 
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The  coloring  of  the  male  and  the  worker  is  the  same,  but  less  bright 
and  the  pubescence  is  longer  in  the  male  than  in  the  other  sexes.” 

“ Hab.  North  America  ; Hudson  Bay  ; Arctic  America.” 
This  species  may  have  been  ternarius , sylvicola , or  even 
possibly  melanopygus. 

Col.  C.  T.  Bingham  failed  to  locate  Smith’s  type  specimen 
of  this  species  for  me. 

Bombus  (?)  parvulus  F. 

Bombus  parvulus  Fabricius,  Syst.  Piez.,  1804,  p.  352,  n.  53. 

“ **  Illiger,  Magaz.  f.  Insectenk.,  V,  1806,  p.  172. 

“ “ Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  539. 

“ “ Franklin,  Ent.  News,  XVIII,  1907,  p.  92. 

The  original  description  is  as  follows  : 

‘‘Of  the  general  size  of  this  genus,  but  small.  Head  with  black 
antennae.  Thorax  hairy,  sometimes  cinereous,  sometimes  ferruginous. 
Abdomen  naked,  dark  and  shining.  Feet  ferruginous.  Hab.  South 
America.” 

This  description  makes  me  believe  that  this  species  be- 
longs to  Xylocapa.  Is  the  type  still  extant  ? 

Bombus  praticolus  Kirby. 

Bombus  praticola  W.  Kirby,  Fauna  Bor.-Amer.,  IV,  1837,  p.  274,  n. 
381,  9. 

“ Cresson,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  n.  36,  9. 
“ Bethune  (Reprint  W.  Kirby’s  Faun.  Bor.-Amer.), 
Can.  Ent.,  X,  1878,  p.  118,  9. 

“ Cresson,  Trans.  Amer.  Ent.  Soc.,  VII,  1879,  p.  231 
(Catal.) . 

“ Cresson,  Syn.  Hym.  North  America,  1887,  p.  308 
(Catal.). 

“ praticolus  Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  541. 

The  original  description  is  as  follows : 

“ 9 . Body  black,  clothed  above  with  yellowish  hair.  Head  with 
a tuft  of  yellowish  hairs  below  the  antennae,  and  on  the  vertex  ; thorax 
black  between  the  wings,  which  are  embrowned  ; legs  with  yellow 
hairs  at  the  base ; anterior  half  of  the  abdomen  yellow,  posterior  fer- 
ruginous. Length  of  body  7 lines.  Taken  in  Lat.  65°.  ” 

From  this  description  it  seems  most  probable  that  the  spe- 
cies was  either  flavifrons  or  pleuralis . 
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Bombus  (Bombus  ?)  rubriventris  Lep. 

Bombus  rubriventris  Lepeletier,  Hist.  Nat.  Insect.  Hymen.,  I,  1836, 
p.  472,  n.  23,  9 . 

“ “ Smith,  Cat.  Hym.  Brit.  Mus.,  II,  1854,  p.  401, 

n.  65. 

“ “ Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  544. 

Type. — St.  Fargeau’s  specimen  is  probably  lost. 

I have  seen  no  Bombus  specimen  which  I could  consider 
as  representing  this  species.  B.  carolinus  comes  nearest  to 
it  and  St.  Fargeau  probably  made  his  description  from  a 
freak  specimen  of  that  species.  St.  Fargeau’s  description  is 
as  follows  : 

“ Black.  Thorax  entirely  covered  with  short  hairs  of  a grayish  white 
color,  mixed  with  some  black  hairs.  Dorsum  of  abdomen  having  the 
first  segment  black  ; the  second,  third  and  fourth  red  ; the  fifth  and 
the  anus  black.  Legs  and  tarsi  completely  blackish  red  ; their  pile 
black  above,  reddish  beneath.  Wings  dark,  with  a violaceous  reflec- 
tion. Queen,  eleven  lines  in  length.” 

“ Note.  If  the  pile  of  the  thorax  had  been  black,  I should 
have  taken  it  for  the  Bombus  carolinus  of  authors. 

Brazil.  Museum  of  Dejean.” 

Bombus  semivetulus  Spin. 

Bombus  semivetulus  Spinola,  Osculati  : Explor.  Equat.,  1850,  p.  201, 
n.  24,  nom.  nud. 

“ Spinola,  Osculati:  Explor.  Equat.,  1854,  p.  203, 
n.  24,  nom.  nud. 

“ Dalla  Torre,  Cat.  Hym.,  X,  1896,  p.  546,  nom. 
nud. 

Eurasian  Species  belonging  to  American  Groups  of 
Bombus  and  Psithyrus  established  in  this  paper. 
Genus  PSITHYRUS. 

1 FERNALDiE  GROUP. 
globosus  Eversmann. 
lissonurus  (Thomson). 
quadricolor  Lep. 

2.  Ashtoni  Group. 
ve stalls  (Fourcr.). 

I have  examined  the  genitalia  of  a male  determined  by 
Schmiedeknecht  and  find  that  they  differ  but  little  from  those 
of  ashtoni  and  scukleyi. 
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3.  Laboriosus  Group. 

Not  certainly  known  to  be  represented  in  the  Old  World. 

4.  Other  Groups. 

Campestris  (Panz.)  and  barbutellus  (Kirby)  represent  two 
distinct  groups  not  found  in  the  New  World,  and  rupestris 
(F.)  apparently  represents  a third,  though  that  species  seems 
to  show  some  affinities,  in  its  male  genitalia,  with  the  species 
of  the  Laboriosus  Group. 

Genus  BOMBUS. 

A.  Subgenus  Botnbias. 

1.  Auricomus  Group. 

Not  certainly  known  to  be  represented  in  the  Old  World, 
but,  as  the  species  nevadensis  probably  ranges  through 
Alaska,  the  chances  seem  good  that  the  group  is  present  in 
Asia  at  least.  Vorticosus,  as  described  and  figured  by  Schmie- 
deknecht  (Apid.  Europ.,  I,  P.  5,  1883,  p.  319,  n.  11,  $ 5 cf; 
T.  8,  Fig.  7) , appears  to  be  rather  closely  related  to  the  species 
of  this  group  and  it  may  really  belong  to  it. 

2.  Fraternus  Group. 

Not  certainly  known  to  be  represented  in  the  Old  World. 
B.  morawitzi  Rad.  has  the  male  genitalia  of  this  group,  but 
I know  little  about  the  species  otherwise.  B.  vorticosus  Ger- 
staecker,  if  the  figures  of  Radoszkowski  (Bull.  Soc.  Natural. 
Moscou,  LIX,  1884,  p.  67,  F.  11)  are  correct,  also  has  male 
genitalia  nearly  typical  of  this  group,  but  Radoszkowski  de- 
scribes nothing  but  the  genitalia  and,  as  figured  by  him,  they 
are  certainly  much  different  from  those  figured  and  described 
by  Schmiedeknecht  (Apid.  Europ.,  I,  P.  5,  1883,  p.  319,  n. 
11,  9 $ d1;  T.  8,  Fig.  7)  as  those  of  vorticosus. 

I have  examined  the  genitalia  of  the  male  of  mastrucatus 
Gerstaecker  (the  genitalia  which  I examined  being  those  of 
a male  determined  by  Schmiedeknecht),  and  I found  them  to 
be  like  those  of  the  Fraternus  Group.  Furthermore,  the  hind 
metatarsus  of  the  male  of  that  species  has  a good  fringe  of 
long  hairs  on  its  hind  border  as  it  does  in  the  species  of  this 
group.  The  eyes  and  the  ocelli,  however,  are,  in  all  the 
castes,  as  in  the  subgenus  Bombus.  Moreover,  the  mandi- 
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bles  of  the  females  (I  have  examined  those  of  a worker  deter- 
mined by  Schmiedeknecht  and  found  them  to  be  as  described 
and  figured  by  him  in  Apid.  Europ.,  I,  P.  5,  1883,  p.  373 ; 
T.  12,  Fig.  2)  are  distinctly  six-toothed.  I know  of  no  other 
species  of  Bombus  normally  with  more  than  four  distinct 
teeth  to  the  mandible,  and  Schmiedeknecht  (vide  supra) 
states  that  mastrucatus  may  be  readily  distinguished  from  all 
other  species  of  bumble-bees  by  means  of  the  toothed  man- 
dibles of  its  females.  Is  not  this  remarkably  specialized 
structure  of  the  mandibles  due  to  some  peculiar  specializa- 
tion on  the  part  of  this  species  in  its  habits  of  nest  building  ? 

The  genitalia  of  the  male  of  alpigenus  Morawitz,  as  figured 
by  Radoszkowski  under  the  name  wurfleini  (Bull.  Soc. 
Natural.  Moscou,  LIX,  1884,  p.  65;  T.  1,  Fig.  9),  would 
place  that  species  in  this  group,  but  I know  nothing  of  its 
other  characters.  Schmiedeknecht  (Apid.  Europ.,  I,  P.  5, 
1883,  p.  373)  placed  alpigenus  as  a variety  of  mastrucatus. 

3.  Other  Groups. 

B.  vorticosus  Gerstaecker  (as  described  and  figured  by  Sch- 
miedeknecht in  Apid.  Europ.,  I,  P.  5,  1883,  p.  319,  n.  11, 
$ 5 d1;  T.  8,  Fig.  7),  mendax  Gerstaecker  (as  described 
and  figured  by  Schmiedeknecht  in  the  same  work),  and  con- 
fusus  Schenck  all  belong  to  the  subgenus  Bombias.  I have 
seen  a worker  of  mendax , determined  by  Schmiedeknecht. 
Its  ocelli  were  placed  distinctly  below  the  supra-orbital  line, 
but  slightly  above  the  narrowest  part  of  the  vertex,  the 
lateral  ones  being  nearer  to  the  margins  of  the  eyes  than  to 
each  other.  I have  seen  specimens  (determined  by  Schmie- 
deknecht) of  all  three  castes  of  confusus  and  have  examined 
the  genitalia  of  the  male.  Many  of  the  characters  of  this 
species,  if  other  characters  were  not  considered,  would  place 
it  readily  in  the  Fraternus  group.  The  ocelli  of  the  females 
are  large  and  placed  in  the  narrowest  part  of  the  vertex,  well 
below  the  supra-orbital  line,  the  lateral  ones  being  nearer  to 
the  margins  of  the  eyes  than  to  each  other  ; the  eyes  of  the 
male  are  greatly  swollen  and  the  ocelli  are  placed  in  the 
narrowest  part  of  the  vertex,  at  about  one-third  of  the  dis- 
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tance  from  the  supra-orbital  line  toward  the  bases  of  the  an- 
tennae, the  lateral  ones  being  separated  from  the  margins  of 
the  eyes  by  less  than  their  own  diameter ; the  hind  meta- 
tarsi of  the  male  have  fringes  of  long  hairs  on  their  poste- 
rior borders.  On  the  other  hand,  however,  the  clypeus  of 
the  queen  and  worker  is  finely  and  evenly  punctate  over  its 
entire  surface  as  with  the  species  of  the  Auricomus  group, 
and  the  third  antennal  segment  of  the  male  is  nearly  equal 
in  length  to  the  fourth  and  fifth  taken  together. 

Vorticosus  may  belong  to  the  Auricomus  group  or  it  may 
represent  a group  not  found  in  the  New  World. 

From  Schmiedeknecht’s  figure  of  the  male  genitalia  of 
mendax  and  from  my  own  examination  of  the  genitalia  of 
confusus,  I am  sure  that  those  two  species  represent  two 
groups  not  present  in  the  New  World.  The  Confusus  group 
seems  more  nearly  allied  to  the  Auricomus  group  than  to  the 
Fraternus  group. 

B.  Subgenus  Bombus. 

1.  Dumouchbli  Group. 

dumoucheli  Rad.,  from  southern  Siberia  (Irkutsk  and  Nerchinsk). 

2.  Pratorum  Group. 

alticola  Kriechbaumer. 

? consobrinus  Dahlbom. 

haematurus  Kriechbaumer. 
hypnorum  (L.). 
lapponicus  (F.). 

? modestus  Eversmann. 
pratorum  (L.). 
jonellus  Kirby. 
ussurensis  Rad. 

I have  examined  the  male  genitalia  of  lapponicus  (taken 
from  a specimen  determined  by  Schmiedeknecht) . As  the 
descriptions  and  figures,  given  by  Radoszkowski  (Bull.  Soc. 
Natural.  Moscou,  LIX,  1884,  pp.  59-62  and  plates)  and  Sch- 
miedeknecht (Apid.  Europ.,  I,  P.  5,  1883),  of  the  genitalia 
of  the  males  of  alticola , haematurus , hypnorum , pratorum , 
jonellus  (—  scrims hir anus)  and  ussurensis  agree,  I have  no 
hesitation  in  placing  these  species  in  this  group.  Conso- 
brinus and  modestus , if  Radoszkowski  (Bull.  Soc.  Natural. 
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Moscou,  LIX,  1884,  pp.  59-61)  is  correct,  also  belong  cer- 
tainly to  this  group,  though  I have  no  evidence  to  show  that 
this  is  so,  aside  from  Radoszkowski’s  opinion.  There  are 
probably  still  other  species  in  the  Old  World,  with  the  char- 
acters of  which  I am  not  familiar,  which  belong  to  this 
group.  I have  examined  the  male  genitalia  of  lapidarius 
(taken  from  a specimen  determined  by  Schmiedeknecht) 
and  find  that,  in  many  respects,  they  resemble  closely  those 
of  the  species  of  the  Pratorum  group.  Each  squama,  how- 
ever, has  a distinct,  though  not  very  well  developed,  inner 
lobe,  and  the  head  of  each  sagitta  extends  mesad  in  a long 
spine-like  projection,  but  is  not  falcate.  I am  inclined  to  con- 
sider this  structure  of  the  genitalia  as  representing,  in  a large 
measure,  the  very  primitive  structure  of  the  genitalia  of  the 
Pratorum  group.  It  should  be  noticed  that  Radoszkowski 
(Bull.  Soc.  Natural.  Moscou,  LIX,  1884,  p.  62)  made  lapi- 
darius the  typical  species  of  a group  in  which  he  also  placed 
caucasicus  Rad.  and  eriophorus  Klug. 

3.  Kirbyellus  Group. 

alpinus  (L.). 
hyperboreus  Schonherr. 
balteatus  (=  nivalis)  Dahlbom. 

These  three  species  have  been  placed  in  this  group  by 
means  of  Schmiedeknecht’s  descriptions  (Apid.  Europ.,  I, 
P.  5,  1883)  of  them,  particularly  by  his  descriptions  of  their 
male  genitalia. 

4.  Borealis  Group. 

distinguendus  Morawitz. 

? fragrans  (Pallas). 
latreillellus  (Kirby) . 

I have  seen  specimens  of  both  distinguendus  and  latreillellus 
labelled  by  Schmiedeknecht  and  have  examined  the  male 
genitalia  of  the  latter  species.  The  figures  of  the  genitalia 
of  both  these  species,  given  by  Radoszkowski  (Bull.  Soc. 
Natural.  Moscou,  LIX,  1884)  and  Schmiedeknecht  (Apid. 
Europ.,  I,  P.  4,  1882),  agree  very  well  and  indicate  that 
they  are  much  like  the  genitalia  of  borealis  and  appositus . 
The  figure  of  the  male  genitalia  of  fragrans,  given  by  Sch- 
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miedeknecht  (Apid.  Europ.,  I,  P.  5,  1883;  T.  11,  Fig.  4), 
would  place  that  species  at  once  in  this  group,  and  Schmiede- 
knecht’s  description  of  the  species  as  a whole  seems  to  indi- 
cate that  it  is  in  general  much  like  the  species  known  to  be- 
long in  this  group.  The  figures,  given  by  Radoszkowski 
(Bull.  Soc.  Natural.  Moscou,  LIX,  1884,  Tab.  IV,  figs.  36 

а,  b and  c),  however,  as  those  of  the  male  genitalia  of  fra- 
gransy  represent  genitalia  quite  different  from  those  figured 
by  Schmiedeknecht  as  belonging  to  that  species.  The  stand- 
ing of  fragrans  is,  therefore,  in  doubt,  but  with  the  chances 
in  favor  of  its  belonging  to  the  Borealis  group. 

5.  Terrestris  Group. 

fairmairi  Sichel.  (From  Kunawar,  India). 
portchinski  Rad.  (From  Caucasus). 
terrestris  (L.). 

I have  placed  fairmairi  and  portchinski  in  this  group  by  the 
descriptions  and  figures  of  their  male  genitalia  given  by 
Radoszkowski  (Bull.  Soc.  Natural.  Moscou,  LIX,  P.  I,  1884, 
pp.  80  and  82 ; T.  3,  Figs.  31  and  33). 

б.  Other  Groups. 

There  are  several  distinct  Old  World  groups  belonging  to 
the  subgenus  BombuSy  which  are  not  present  in  the  New 
World.  I have  been  able  to  distinguish  at  least  six  such 
groups,  as  follows : 

(a) .  Hortorum  Group. 

Including  hortorum  (L.)  and  argillaceus  (Scopoli)  and  per- 
haps other  species.  I examined  the  genitalia  of  a male 
hortorum , determined  by  Schmiedeknecht,  and  found  them  to 
be  as  figured  by  Radoszkowski  and  Schmiedeknecht. 

(b) .  Soroeensis  Group. 

Including  soroeensis  (F.)  and  radoszkowskyi  D.  T.  (=  ||  per- 
plexus  Rad.)  and  possibly  other  species.  I examined  the 
genitalia  of  a male  soroeensisy  determined  by  Schmiedeknecht, 
and  found  them  to  be  as  figured  by  Radoszkowski  and  Schmie- 
deknecht. I have  never  seen  a specimen  of  radoszkowskyi , 
but  follow  Radoszkowski  in  placing  it  in  this  group,  as  his 
figures  indicate  that  the  male  genitalia  are  much  like  those 
of  soroeensis. 
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(c) .  Sylvarum  Group. 

Including  sylvarum  (L.),  equestris  (F.)  (=  arenicola  Thom- 
son ?),  molkosewitsi  Rad.  and  possibly  other  species.  I have 
seen  no  specimen  of  this  group,  but  Radoszkowski’s  figures 
of  the  male  genitalia  of  these  three  species  (Bull.  Soc. 
Natural.  Moscou,  LIX,  1884,  pp.  73  and  74  ; Tab.  II,  Figs. 
20,  21  and  22)  are  enough  to  make  it  certain  that  they  repre- 
sent a group  distinct  from  all  the  others  known  to  me.  Ra- 
doszkowski’s figures  seem  to  indicate  that  these  species  are 
more  primitive  than  any  of  the  New  World  species. 

(d) .  Pomorum  Group. 

Including  pomoruui  Panzer,  mesomelas  Gerstaecker  and  pos- 
sibly other  species.  I examined  the  genitalia  of  a male 
pomorum  determined  by  Schmiedeknecht  and  found  them  to 
be  as  figured  by  Schmiedeknecht  and  Radoszkowski.  I have 
included  mesomelas  in  this  group  because  Radoszkowski’s 
figures  of  the  genitalia  of  that  species  (Bull.  Soc.  Natural. 
Moscou,  LIX,  1884;  Tab.  II,  Figs.  19  a,  b and  d)  represent 
genitalia  much  like  those  of  pomorum. 

This  group  is  closely  allied  to  the  Dumoucheli  group. 

(e) .  Diversus  Group. 

Including  diversus  and  possibly  other  species.  I establish 
this  group  entirely  on  Handlirsch’s  figure  (Ann.  Naturh. 
Hofmus.  Wien.,  Ill,  1888,  p.  214  ; T.  10,  Fig.  10)  of  the  male 
genitalia  of  diversus.  Diversus  is  from  Japan  and  appears  to 
have  rather  close  affinities  with  the  Dumoucheli  group. 

(f) .  Tristis  Group. 

Judging  by  the  figures  given  by  Radoszkowski  (Bull.  Soc. 
Natural.  Moscou,  LIX,  1884,  p.  75),  this  group,  as  estab- 
lished by  him,  is  valid,  though  it  evidently  has  rather  close 
affinities  with  the  Diimoucheli  group. 

Judging  by  Radoszkowski’s  figures  (ibid.,  Tab.  IV,  Figs. 
37,  a and  b)  of  the  male  genitalia  of  stevenii  (=  zonatus 
var.  ?),  that  species  should  have  also  been  included  in  the 
Tristis  group. 

If  the  figures  of  the  male  genitalia  of  agrorum  (F.)  given 
by  Schmiedeknecht  (Apid.  Europ.,  I,  1883)  and  Radosz- 
kowski (Bull.  Soc.  Natural.  Moscou,  LIX,  1884)  are  correct, 
that  species  probably  represents  still  another  group  not 
found  in  the  New  World. 
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The  names  in  heavy  type  are  synonyms. 


PAGE 

agrorum 187 

alata 178 

alatus  178 

albocaudata  . . .81,  148,  150,  151 

albocaudata 151 

alpigenus 183 

alpinus 185 

alticola 184 

antiguensis 177 

Apathus 175,  176 

Apis 112,  177,  178,  179 

appositus 185 

arenicola  187 

argillaceous 186 

Ashtoni  group . . 181 

ashtoni 181 

asiaticus 154 

atratus..80,  118,  121,  123,  128,  133 
Auricomus  group  ....  182,  184 
baeri . . .74,  77,  80,  160,  166,  172 

balteatus 185 

barbutellus 182 

bellicosus 167,  168 

bellicosus 102 

bicolor 162 

bicoloratus 167,  168 

bicoloratus 166 

Bombias 138,  182 

Bombus 73,  182,  184 

Borealis  group 185 

borealis 185 

brachycephalus 

74,  77,  80,  81,  92,  108,  143 


brasiliensis  (Bombus) 

75,  79,  83,  136 
brasiliensis  (Psithyrus).  . 173,  176 
Bremus 177 
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brevivillus  . . 73,  76,  119,  121,  130 
butteli . . 74,  77,  147,  160, 168,  172 

californicus 75,  78,  83,  84 

campestris 175,  182 

cajennensis  (=  cayennensis)  . 123 

carbonarius 110,  112 

Carolina 112 

carolinus  . 74,  77,  80,  112,  130,  181 

caucasicus 185 

cayennensis 

118,  120,  122,  123,  124,  128 

chilensis 115 

cinctus 75,  78,  151,  154 

citrinus 178 

coccineus  . . .74,  77,  80,  167,  170 

Confusus  group 184 

confusus 92,  183,  184 

consultus 173 

consobrinus 184 

corsicus 102,  103 

crotchii 

74,  75,  78,  79,  81,  83,  143,  145 


dahlbomii 

74,  77,  80,  112,  114,  130,  166 
diligens  ....  108,  143,  145,  146 

distinguendus 185 

Diversus  group 187 

diversus 187 

dolichocephalus  . . 74,  77,  80,  82, 
92,  108,  114,  117,  144,  145 
Dumoucheli  group  . . 91,  95,  184 

dumoucheli 184 

ecuadorius 

76,  78,  81,  146,  147,  155,  169 
elatus 178 


emilise  . . 74,  77,  80,  82,  102,  106 
ephippiatus.73, 79,82,  86, 90,  95,  98 
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ephippiatus  ....  92,  95,  100 

equestris 187 

eriophorus 185 

Eurasian  species  belonging  to 

American  groups 181 

excellens 112 

fairmairi j . 186 

Fernaldae  group 181 

fervidus  ...  75,  78,  82,  136,  178 

flavifrons 180 

formosus 92 

formosus 91 

fragrans 185,  186 


Fraternus  group  . .138,  182,  184 

fraternus 75,  79,  81,  141 

fuliginosus 90,  103,  104 

funebris 73,  77,  81,  157 

globosus 181 

grandis ....  115 

guatemalensis  . . . 173,  174,  177 

guatemalensis 101 

haematurus 184 

handlirschi  . . 73,  77  , 80,  160,  166 
haueri  ....  74,  78,  81,  141,  145 

Hortorum  group 186 

hortorum 186 


hortulans  . 74,  76,  78,  81,  151,  154 

huntii 86 

hyperboreus 185 

hypnorum 184 

incarum.76, 79, 83, 123, 124, 131, 133 

insularis 173,  176,  178 

intrudens 173,  175,  177 

jonellus 184 

Kirbyellus  group 185 

kohli  . . 73,  76,  80,  110,  114,  117, 
118,  119 

Laboriosus  group  ....  176,  182 

laboriosus 176,  178 

laboriosus 95 

lapidarius 110,  185 

lapponicus 184 

lateralis 90,  149 

lateralis 87,  101 

laticinctus  ....  75,  77,  83,  85 
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laticollis 98,  100 

latreillellus 185 

leucomelas 155 

lissonurus 181 

marylandica 179 

marylandicus 179 

mastrucatus 182,  183 

medius  . . . 73,  76,  78,  79,  82,  83, 

119,  123,  130,  133 

melanopygus 180 

mendax 183,  184 

mesomelas 187 

mexicanus  . . 76,  79,  82,  120,  121, 
123,  124,  126,  127,  128,  130 

mexicanus 123 

mexicensis 75,  78,  138 

mlokosewitsi 187 

modestus 184 

modestus 83 

montezumse  . . 74,  76,  77,  78,  82, 
91,  95,  98,  100,  102,  130,  148 

morawitzi 182 

morrisoni 75,  79,  81 

muscorum 102 

napensis 179 

nevadensis 182 

niger  . . 73,  76,  112, 119,  120,  123, 
128,  133 

nigripes 114 

nigrodorsalis 


75,  76,  78,  83,  91,  98,  102 
nigrothoracicus . . . 151,  154,  155 

nigrothoracicus  146 

nivalis  185 

opifex  . . 76,  77,  83,  107,  110,  155 

ornatus 179 

parvulus 180 

pennsylvanicus  . 76,  79,  82,  83,  119 

perplexus 186 

pleuralis 180 

Pomorum  group 187 

pomorum 187 

portchinski 186 

praticola 180 

praticolus 180 
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Pratorum  group 83,  184 

pratorum 184 

Psithyrus 173,  181 

pulcher  ...  74,  77,  82,  90,  91,  98 
pullatus 

80,  119,  121,  122,  128,  130,  133 

quadricolor 175,  181 

radoszkowskyi 186 

ramonensis 81,  140 

robustus  . . 74,  75,  76,  78,  81,  141, 

147,  150,  151,  154,  155,  157 

robustus 146,  147 

rubicundus  ....  74,  77,  80,  162 

rubriventris 181 

rufocaudatus.75,  81,  151,  154,  155 

rufocinctus 139 

rupestris 182 

schneideri 87 

scrimshiranus 184 

semivetulus 181 

sololensis 173,  174,  177 

solus 80,  117 

sonomae 75,  78,  82,  133 

sonorus 76,  79,  82,  119 

Soroeensis  group 186 

soroeensis 186 

steinbachi  . . 76,  78,  151,  154,  155 
steindachneri  . 75,  79,  82,  105,  138 

stevenii 187 

suckleyi 181 

sulfuratus 76,  78,  147 

Sylvarum  group 187 

sylvarum 187 

sylvicola 180 
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table  of  Bombus  queens  . . . .73 
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tables  of  Psithyrus  species  . . 173 

tecumanus 81, 150 

ternarius 180 

ternarius 138,  179 

Terrestris  group 186 

terrestris 186 

thoracicus 102,  167,  168 

tricolor 175 

trinominatus 76,  78,  83 

Tristis  group 187 

Unclassified  names  and  descrip- 
tions   177 

unifasciatus  ....  123,  124,  128 

ussurensis 184 

variabilis 173 

velutinus 110,  112,  120 

venustus 136 

vestalis 181 

violaceous 110,  112 

violaceus 118,  120,  122 

vogti 155,  156 

volucelloides  . 74,  77, 141,  155,  160 

vorticosus 182,  183,  184 

vosnesenskii  ....  75  , 78  , 83  , 84 
weisi  . . 74,  76,  77,  78,  81,  83,  96, 
148,  151 

weisi 95,  151 

wilmattae  . . .75,  79,  91,  98,  100 

wurfleini 183 

Xylocopa 177,  178,  180 

zonatus 187 
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Catalogue  of  Lettering  of  Plates. 


A or  a,  anal, 
ac,  anterior  coxa, 
am,  apical  margin. 

AP  or  ap,  median  basal  plate, 
apl,  first  apical  cell. 
ap2,  second  apical  cell. 

B,  branch  or  stipes. 

BB,  bulb. 

bv,  basal  vein. 

C,  cardo. 

CL,  clasper. 

CP,  connecting  piece, 
cs,  clypeus. 

CT  or  ct,  costal. 

cu,  cubital. 

cul,  first  cubital  cell. 
cu2,  second  cubital  cell. 
cu3,  third  cubital  cell. 
cu4,  fourth  cubital  cell. 

d,  discoidal  vein. 

dl,  first  discoidal  cell. 
d2,  second  discoidal  cell. 
d3,  third  discoidal  cell. 

e,  mesothorax. 

el,  mesonotum  (scutum). 
e2,  scutellum. 

e3,  mesothoracic  episternum. 
e4,  mesothoracic  epimeron. 

f,  fenestra. 

ff,  f renal  fold, 
fh,  frenal  hooks. 

FL,  flagellum, 
fr,  frons. 
fw,  fore  wing. 

G,  sheath  plates. 

H,  head  of  sagitta. 
hw,  hind  wing. 

i,  inner  spatha. 

I,  labrum. 

M or  m,  median  vein  or  median 
cell. 

MA,  muscle  attachment, 
me,  mesocoxa. 
md,  median  cell. 
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ml,  malar  space. 

MR,  metatarsus. 

MU  or  mu,  muscles, 
n,  metathorax. 

nl,  metanotum. 
n2,  metapleuron. 
n3,  metapleuron. 

NX,  nux. 

O,  outer  spatha. 

oc,  occiput. 

P,  prothorax. 

PI,  proscutum. 

P2,  proscutellum. 

P3,  pronotal  lobe. 

par,  parapsidal  grooves, 
pc,  posterior  coxa. 

PD,  pedicel. 

PI,  sting  palpi, 
pm,  posterior  margin. 

PR,  apical  projection  of  volsella. 

PS,  pulvillus. 

pt,  antennal  pits. 

R,  roots  of  sting. 

rel,  first  recurrent  vein. 
re2,  second  recurrent  vein. 

rr,  radial. 

S,  sagitta. 
sa,  stigma. 

SB  or  sb,  subcostal  vein. 

SC  or  sc,  basal  portion  of  sub- 
costa. 

sd,  subdiscoidal  vein. 

SE,  scape. 

SH,  palpus  bearing  sheath  plate. 

si,  sinus. 

sm,  submedian  cell, 
sp,  spiracle. 

SS,  spur  or  spurs. 

ST,  sting. 

T,  squama. 

Tl,  first  tooth. 

T2,  second  tooth. 

T3,  third  tooth. 

T4,  fourth  tooth. 
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TA,  tibia. 

tc,  transverse  cubital  vein, 
tel,  first  transverse  cubital  vein. 
tc2,  second  transverse  cubital  vein. 
tc3,  third  transverse  cubital  vein, 
tg,  tegula. 

tm,  transverse  median  vein, 
tr,  trachea. 


U,  uncus. 

V,  volsella  or  lacinia. 
ver,  vertex. 

W,  median  segment. 

X,  membrane  of  squama. 

Y,  shaft  of  sagitta. 

1-6,  abdominal  plates. 


Explanation  of  Plates. 

The  figures  on  plates  two  to  four  inclusive  and  figure  53 
on  Plate  VIII  were  prepared,  by  tracing,  from  photographs. 
All  the  other  figures,  except  those  on  Plate  I,  are  camera 
lucida  drawings.  The  plates  are  all  by  the  author,  except 
XIX  and  XXI,  which  were  prepared  by  Miss  Iris  L.  Wood 
of  St.  Anthony  Park,  Minnesota,  from  outlines  made  by  the 
author. 

PLATE  I. 

Fig.  A. — Psithyrus  laboriosus  (Fabricius).  Outer  view  of  right  poste- 
rior tibia  of  female.  x5. 

“ B. — Bombus  ( Bombias ) fraternus  (Smith).  Outer  view  of  right 
posterior  tibia  of  queen.  x5. 

“ C. — Bombus  impatiens  (Cresson).  Ventro-lateral  view  of  abdo- 
men of  queen.  x5. 

“ D. — Bombus  ( Bombias ) fraternus  (Smith).  Front  view  of  head 
of  queen.  x5. 

“ E. — Bombus  Pennsylvania is  (Deeger).  Front  view  of  head  of 
queen.  x5. 

“ F. — Bombus pennsylvanicus , front  view  of  head  of  male.  x5. 

“ G. — Bombus  ( Bombias ) auricomus  Robertson.  Front  view  of 
head  of  male.  x5. 

“ H. — Psithyrus  latitarsus  Morrill.  Ventro-lateral  view  of  abdomen 
of  female.  x5. 

“ I. — Psithyrus  laboriosus.  View  of  outer  side  of  right  posterior 
metatarsus  of  female.  x5. 

“ K. — Bombus  affinis  Cresson.  View  of  outer  side  of  right  poste- 
rior metatarsus  of  queen.  x5. 

PLATE  II. 

Fig.  1. — Bombus  impatiensf  side  view  of  body  of  queen.  x5. 

“ 2. — Bombus  impatiens , dorsal  aspect  of  thorax  of  queen. 
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PLATE  III. 

Fig.  3. — Bombus  vagans  Smith.  Fore  wing  of  queen  with  the  cells 
named  according  to  the  nomenclature  of  Comstock  and 
Needham.  x5. 

“ 4. — Bombus  affinis  Cresson.  Hind  wing  of  queen  with  the  cells 

named  according  to  the  nomenclature  of  Comstock  and 
Needham.  x5. 

“ 5. — Bombus  vagans , fore  wing  of  queen  with  the  cells  named 

according  to  the  usual  (Cresson’s  and  others)  nomencla- 
ture. x5. 

“ 6. — Bombus  affinis , hind  wing  of  queen  with  the  cells  named 

according  to  the  usual  (Cresson’s  and  others)  nomencla- 
ture. x5. 

PLATE  IV. 

Fig.  7. — Bombus  vagans , fore  wing  of  queen  with  the  veins  named 
according  to  the  nomenclature  of  Comstock  and  Need- 
ham. 5x. 

“ 8. — Bombus  affinis . hind  wing  of  queen  with  the  veins  named 

according  to  the  nomenclature  of  Comstock  and  Need- 
ham. x5. 

“ 9. — Bombus  vagans , fore  wing  of  queen  with  the  veins  named 

according  to  the  usual  (Cresson’s)  nomenclature. 

“ 10. — Bombus  affinis , hind  wing  of  queen  with  veins  named  ac- 
cording to  the  usual  nomenclature. 

PLATE  V. 

Fig.  11. — Bombus  ( Bombias ) fraternus , ventral  aspect  of  outer  spatha 
of  male.  xl3. 

“ 12. — Bombus  perplexus  Cresson.  Inner  aspect  of  end  of  right 
posterior  tibia  of  worker.  x25. 

“ 13. — Bombus  vagans , bulla  in  second  transverse-cubital  vein  of 
fore  wing.  x60. 

“ 14. — Bombus  ( Bombias ) nevadensis  Cresson,  part  of  veination  of 
fore  wing  of  worker.  xl3. 

“ 15. — Bombus  ( Bombias ) auricomus , part  of  veination  of  hind  wing 
of  queen.  xl3. 

“ 16. — Psithyrus  interruptus  (Greene).  Sting,  with  connected  parts. 
xl3. 

“ 17. — Bombus  pennsylvanicus , outline  of  some  of  the  middle  seg- 
ments of  flagellum  of  antenna  of  male.  xl3. 

“ 18. — Bombus  pennsylvanicus , hair  from  abdomen  of  queen.  x60. 

“ 19.—  Bombus  mixtus  Cresson.  Antenna  of  male.  xl3. 

“ 20. — Bombus  vagans . antennal  comb  on  fore  leg.  x30. 
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PLATE  VI. 

Fig.  21. — Bombus  perplexus,  antenna  of  male.  xl3. 

“ 22. — Bombus  ( Bombias ) fraternus , inner  spatha  of  male.  xl3. 

“ 23. — Bombus  ternarius  Say.  Lateral  aspect  of  antenna  of  male. 
xl3. 

“ 24. — Psithyrus  interruptus,  spiracle  bearing  plate  of  abdomen. 
xl3. 

“ 25. — Bombus  appositus  Cresson.  Flagellum  of  antenna  of  male. 
xl3. 

“ 26. — Bombus pennsylvanicus,  tarsal  claws  of  queen.  x25. 

“ 27. — Bombus  affinis , antenna  of  worker.  xl3. 

“ 28. — Bombus  ternarius , inner  (dorsal)  aspect  of  apical  ventral 
abdominal  segment  of  worker.  xl3. 

“ 29. — Bombus  pennsylvanicus,  hair  from  thorax  of  queen.  x60. 

“ 30. — Bombus  ( Bombias ) nevadensis , inner  aspect  of  left  mandible 
of  worker.  xl3. 

“ 31. — Bombus  ( Bombias ) morrisoni  Cresson.  Ventral  aspect  of 
outer  spatha  of  male.  xl3. 

“ 32. — Bombus  sonorus  Say.  Dorsal  aspect  of  inner  and  outer 
spathas  together.  xl3. 

PLATE  VII. 

Fig.  33. — Bombus  affinis , view  of  inner  side  of  left  mandible  of  male. 
xl7. 

“ 34. — Bcnnbus  affinis,  view  of  inner  side  of  right  mandible  of  queen. 
xl7. 

“ 35. — Bombus  ( Bombias ) morrisoni , outline  of  inner  aspect  of  right 
mandible  of  male.  x20. 

“ 36. — Bombus  bimaculatus  Cresson.  Outline  of  inner  aspect  of  right 
mandible  of  worker.  xl7. 

“ 37. — Bombus  affinis , outline  of  inner  aspect  of  left  mandible  of 
worker.  xl7. 

“ 38. — Bombus  ( Bombias ) fraternus , outline  of  inner  aspect  of  left 
mandible  of  male.  xl3. 

“ 39. — Bombus  affinis , outline  of  inner  aspect  of  right  mandible  of 
worker.  xl7. 

“ 40. — Bombus  affinis,  outline  of  inner  aspect  of  right  mandible  of 
worker.  xl7. 

“ 41. — Bombus  affinis,  outline  of  inner  aspect  of  left  mandible  of 
worker.  xl7. 

“ 42. — Bombus  ternarius  Say.  Outline  of  inner  aspect  of  left  man- 
dible of  queen.  xl7. 

“ 43. — Psithyrus  interruptus , inner  (dorsal)  aspect  of  apical  ventral 
abdominal  segment  of  female.  x9. 

“ 44. — Bombus  vagans , outline  of  inner  aspect  of  right  mandible  of 
queen.  xl7. 
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Fig.  45. — Botnbus  perplexus , outline  of  inner  aspect  of  left  mandible  of 
queen.  xl7. 

“ 46. — Psilhyrus  interruptus . outline  of  inner  aspect  of  right  mandi- 
ble of  female.  xl7. 

“ 47. — Bombus perplexus,  outline  of  tegula  of  queen,  xll. 

“ 48. — Psithyrus  latitarsus , outline  of  inner  aspect  of  end  of  right 
posterior  tibia  of  female.  xl7. 

“ 49. — Psithyrus  latitarsus , outline  of  inner  aspect  of  right  mandible 
of  female.  xl7. 

“ 50. — Bombus  dahlbomii  Guerin.  Side  piece  connected  with  sting 
sheath  of  female.  x9. 

“ 51. — Bombus  perplexus,  outline  of  labrum  of  male.  xl7 

“ 52. — Bombus  vagans,  base  of  fore  wing  of  queen.  x20. 

PLATE  VIII. 

Fig.  53. — Bombus  {Bombias)  fraternus,  head  of  queen.  x5. 

“ 54. — Psithyrus  tricolor,  new  name.  Ventral  aspect  of  outer  spatha 
of  male.  x26. 

“ 55. — Bombus  ( Bombias ) rufocinctus  Cresson.  Inner  spatha  of 
male.  x26. 

“ 56. — Bombus  sp.  Spots  on  an  area  of  sensitive  portion  of  antenna. 
x360. 

“ 57. — Psithyrus  laboriosus,  outline  of  labrum  of  male.  x26. 

“ 58. — Bombus  affinis,  lateral  aspect  of  tip  of  antenna  of  worker.  x26. 

“ 59. — Psithyrus  variabilis  (Cresson) . Inner  spatha  of  male.  x26. 

“ 60. — Psithyrus  ashtoni  (Cresson).  Ventral  aspect  of  outer  spatha. 
x26. 

PLATE  IX. 

Fig.  61. — Bombus  borealis  Kirby.  Ventral  aspect  of  left  side  of  geni- 
talia of  male.  x20. 

“ 62. — Bombus  impatiens,  ventral  aspect  of  end  of  clasper  of  male. 
x20. 

“ 63. — Bombus  kirbyellus  Curtis.  Ventral  aspect  of  right  side  of 
genitalia  of  male.  xl7. 

“ 64. — Bombus  vagans,  dorsal  aspect  of  right  side  of  genitalia.  x20. 

“ 65. — Bombus  ternarius,  dorsal  aspect  of  left  side  of  genitalia. 
x20. 

“ 66. — Bombus  pennsylvanicus , dorsal  aspect  of  left  side  of  genitalia. 
x20. 

“ 67. — Bombus  vagans,  ventral  aspect  of  right  side  of  genitalia.  x20. 

“ 68. — Bombus  borealis , dorsal  aspect  of  left  side  of  genitalia.  x20. 

“ 69. — Bombus  perplexus , dorsal  aspect  of  end  of  right  clasper.  x20. 

“ 70. — Bombus  pennsylvanicus , ventral  aspect  of  right  side  of  geni- 
talia. x20. 
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PLATE  X. 

Fig.  l\.—Bombus  ( Bombias ) fraternus,  ventral  aspect  of  left  side  of 
genitalia.  xl7. 

“ 72. — Bombus  impatiens,  dorsal  aspect  of  end  of  left  clasper.  x20. 

“ 73. — Bombus  { Bombias ) nevadensis,  ventral  aspect  of  right  side 
of  genitalia.  x20. 

“ 74. — Bombus  fernaldi,  new  name.  Dorsal  aspect  of  end  of  left 
clasper.  x20. 

“ 1$ Psithyrus  laboriosus , ventral  aspect  of  base  of  genitalia  with 
spathas  removed.  x20. 

* ‘ 76. — Bombus perplexus , ventral  aspect  of  end  of  right  clasper.  x20. 

“ 77. — Bombus  kirbyellus , dorsal  aspect  of  left  clasper  of  male.  xl7. 

“ 78. — Bombus  californicus  Smith.  Dorsal  aspect  of  end  of  left 
clasper.  x20. 

“ 79. — Bombus  ( Bombias ) rufocinctus,  ventral  aspect  of  right  side 
of  genitalia.  x20. 

‘ ‘ 80. — Bombus  {Bombias)  fraternus , head  of  sagitta  of  genitalia.  x40. 

“ 81. — Bombus  { Bombias ) crotchii  Cresson.  Ventral  aspect  of  right 
side  of  genitalia.  x20. 

PLATE  XI. 

Fig.  82. — Bombus  ( Bombias ) nevadensis , dorsal  aspect  of  left  clasper. 
x20. 

“ 83. — Bombus  ( Bombias ) auricomus,  dorsal  aspect  of  left  side  of 
genitalia.  x20. 

“ 84. — Bombus  ( Bombias ) rufocincUis , dorsal  aspect  of  left  side  of 
genitalia.  x20. 

“ 85. — Bombus  { Bombias ) separatus  Cresson.  Dorsal  aspect  of  left 
side  of  genitalia.  x20. 

“ 86. — Bombus  ( Bombias ) morrisoni,  dorsal  aspect  of  left  side  of 
genitalia.  x20. 

‘ ‘ 87. — Bombus  {Bombias)  fraternus,  dorsal  aspect  of  left  clasper.  xl7. 

“ 88. — Bombus  {Bombias)  crotchii , dorsal  aspect  of  end  of  left 
clasper  and  sagitta.  x20. 

“ 89. — Bombus  {Bombias)  morrisoni , ventral  aspect  of  right  side  of 
genitalia.  x20. 

“ 90. — Bombus  {Bombias)  separatus , ventral  aspect  of  right  side  of 
genitalia.  x20. 

PLATE  XII. 

Fig.  91. — Psithyrus  suckleyi , new  species.  Dorsal  aspect  of  left  clasper 
of  genitalia.  x20. 

“ 92. — Psithyrus  ashtoni,  dorsal  aspect  of  left  side  of  genitalia.  x20. 

“ 93. — Psithyrus  variabilis,  dorsal  aspect  of  left  clasper  of  genitalia. 
x20. 
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Fig.  94. — Psithyrus  laboriosus , outline  of  dorsal  aspect  of  left  clasper 
of  genitalia.  x20. 

“ 95. — Psithyrus  tricolor , dorsal  aspect  of  left  side  of  genitalia.  x20. 
“ 96. — Psithyrus  suckleyi , ventral  aspect  of  right  side  of  genitalia. 
x20. 

“ 97. — Psithyrus  variabilis , ventral  aspect  of  right  side  of  genitalia. 
x20. 

“ 98. — Psithyrus  tricolor,  ventral  aspect  of  right  side  of  genitalia. 
x20. 

“ 99. — Psithyrus  ashtoni , ventral  aspect  of  right  side  of  genitalia. 
x20. 

PLATE  XIII. 

Fig.  100. — Bombus  { Bombias ) nevadensis , ventral  aspect  of  outer  spatha 
of  male.  xl7. 

“ 101. — Bombus  fervidus  (Fabricius) . Inner  spatha  of  male.  xl7. 
“ 102. — Bombus  californicus , end  of  sagitta  and  uncus  of  male.  x40. 
“ 103. — Psithyrus  interruptus,  outline  of  labrum  of  queen.  xl7. 

“ 104. — Bombus  ternarius , spiracle  bearing  plate  of  abdomen  of 
queen.  xl7. 

“ 105. — Bombus  vagans,  inner  spatha.  xl7. 

“ 106. — Bombus  ( Bombias ) morrisoni,  spiracle  bearing  plate  of  ab- 
domen of  worker.  xl7. 

“ 107. — Bombus  vagans , outline  of  labrum  of  queen.  xl7. 

“ 108. — Bombus  mixtus,  dorsal  aspect  of  end  of  left  clasper.  x40. 

“ 109. — Bombus  mixtus , ventral  aspect  of  end  of  right  clasper.  x40. 
“ 110, — Bombus  fernaldi , ventral  aspect  of  end  of  right  clasper.  x40. 
“ 111. — Bombus  affinis,  ventral  aspect  of  outer  spatha.  xl7. 

PLATE  XIV. 

Fig.  112. — Psithyrus  variabilis , ventral  aspect  of  outer  spatha.  xl7. 

“ 113. — Bombus  affinis , inner  spatha.  xl 7. 

“ 114. — Bombus  bimaculatus , outline  of  labrum  of  queen.  xl7. 

“ 115. — Bombus  kirbyellus , apex  of  inner  spatha.  xl7. 

“ 116. — Bombus  {Bombias)  nevadensis , spiracle  bearing  plate  of  ab- 
domen of  queen.  xl7. 

“ 117. — Bombus  {Bombias)  crotchii , ventral  aspect  of  outer  spatha. 
xl7. 

“ 118. — Bombus  californicus , spiracle  bearing  plate  of  abdomen  of 
queen.  xl7. 

“ 119. — Bombus  occidentalis  Greene.  Ventral  aspect  of  left  side  of 
genitalia.  xl7. 

“ 120. — Bombus  occidentalism  dorsal  aspect  of  left  side  of  genitalia. 
xl7. 

“ 121. — Bombus  affinis , end  of  sagitta  of  male.  x40. 
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PLATE  XV. 

Fig.  122. — Bombus  ( Bombias ) rufocinctus , ventral  aspect  of  outer 
spatha.  xl7. 

“ 123  — Bombus  kirbyellus,  ventral  aspect  of  outer  spatha.  xl7. 

“ 124. — Bombus  ( Bombias ) auricomus,  ventral  aspect  of  outer 
spatha.  xl7. 

“ 125. — Bombus  sitke?isis  Nylander.  Ventral  aspect  of  outer  spatha. 
xl7. 

“ 126. — Bombus  pennsylvanicus,  ventral  aspect  of  outer  spatha. 
xl7. 

“ 127. — Bombus  separatus,  inner  spatha.  xl7. 

“ 128. — Bombus  terricola  Kirby.  Inner  spatha.  xl7. 

“ 129. — Bombus  separatus , ventral  aspect  of  outer  spatha.  xl7. 

“ 130. — Bombus  ( Bombias ) crotchii,  inner  spatha.  xl7. 

PLATE  XVI. 

Fig.  131. — Bombus  vagans , ventral  aspect  of  outer  spatha.  xl7. 

“ 132. — Bombus  pennsylvanicus , inner  spatha.  xl7. 

“ 133. — Bombus  impatiens , inner  spatha.  xl7. 

“ 134. — Bombus  ( Bombias ) morrisoni , inner  spatha.  xl7. 

“ 135. — Bombus  af finis,  inner  spatha.  xl7. 

“ 136. — Bombus  ( Bombias ) auricomus , apex  of  inner  spatha.  xl7. 
“ 137. — Bombus  ternarius , ventral  aspect  of  outer  spatha.  xl7. 

“ 138. — Bombus  appositus,  inner  and  outer  spathas  together.  xl7. 
“ 139. — Bombus  ( Bombias ) nevadensis,  inner  spatha.  xl7. 

“ 140. — Bombus  perplexus , ventral  aspect  of  outer  spatha.  xl7. 

PLATE  XVII. 

Fig.  141. — Psithyrus  ashtoni , inner  spatha.  x26. 

“ 142. — Bombus  ternarius , inner  spatha.  x26. 

“ 143. — Bombus  separatus , inner  spatha.  x26. 

“ 144. — Bombus  sitkensis,  inner  spatha.  x26. 

“ 145. — Bombus  perplexus , inner  spatha.  x26. 

“ 146. — Psithyrus  tricolor , inner  spatha.  x26. 

PLATE  XVIII. 

Fig.  147. — Bombus  dahlbomii  Guerin.  Genital  guide  of  queen.  x68. 
“ 148. — Bombus  dolichocephalus  Handlirsch.  Outer  spatha  of  male. 
x25. 

“ 149. — Bombus  affinis,  genital  guide  of  worker.  x68. 

“ 150. — Bombus  polaris  Curtis.  Ventral  aspect  of  right  side  of 
genitalia  of  male.  x80. 

“ 151. — Bombus  auricomus,  genital  guide  of  queen.  x68. 

“ 152. — Bombus  rubicundus  Smith.  Outer  spatha  of  male.  x25. 

“ 153. — Bombus  funebris  Smith.  Outer  spatha  of  male.  x25. 
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Fig.  154. — Bombus  pulcher  Cresson.  Ventral  aspect  of  right  clasper 
of  male.  x80. 

“ 155. — Bombus  coccineus  Friese.  Outer  spatha  of  male.  x25. 

4 4 156. — Bombus  sonomce  Howard.  Dorsal  aspect  of  right  clasper 
of  male.  x80. 

44  157. — Bombus  borealis,  genital  guide  of  queen.  x68. 

44  158. — Bombus  polaris , dorsal  aspect  of  left  side  of  genitalia.  x80. 

PLATE  XIX. 

Fig.  159. — Bombus  pullatus  new  species.  Dorsal  aspect  of  right  clasper 
of  male.  x80. 

44  160. — Bombus  mexicanus  Cresson.  Ventral  aspect  of  left  side  of 
genitalia  of  male.  x80. 

44  161. — Bombus  atratus  new  species.  Dorsal  aspect  of  left  clasper 
of  male.  x80. 

44  162. — Bombus  medius  Cresson.  Dorsal  aspect  of  right  clasper  of 
male.  x80. 

44  163. — Bombus  medius , ventral  aspect  of  leftside  of  genitalia.  x80. 

44  164. — Bombus  mexicanus*  dorsal  aspect  of  left  clasper  of  male.  x80. 

44  165. — Bombus  polaris,  inner  spatha  of  male.  x48. 

44  166. — Bombus  pullatus , ventral  aspect  of  left  side  of  genitalia  of 
male.  x80. 

44  167. — Bombus  atratus , ventral  aspect  of  left  side  of  genitalia  of 
male.  x80. 

PLATE  XX. 

Fig.  168. — Bombus  carolinus  Linnaeus.  Outline  (not  showing  the 
genital  hairs)  of  dorsal  aspect  of  right  side  of  genitalia  of 
male.  x80. 

44  169. — Bombus  affinis , genital  guide  of  worker.  x68. 

44  170. — Bombus  dahlbomii,  outline  (not  showing  the  genital  hairs) 
of  dorsal  aspect  of  left  side  of  genitalia  of  male.  x80. 

44  171. — Bombus  dolichocephalus,  outline  (not  showing  the  genital 
hairs)  of  dorsal  aspect  of  right  clasper  of  male  genitalia. 
x80. 

44  172. — Bombus  impaiiens , genital  guide  of  queen.  x68. 

44  173. — Bombus  kirbye llus,  genital  guide  of  queen.  x68. 

44  174. — Bombus  dahlbomii , outer  spatha  of  male.  x25. 

44  175. — Bombus  brachycephalus  Handlirsch.  Outline  (not  showing 
the.  genital  hairs)  of  dorsal  aspect  of  right  side  of  geni- 
talia of  male.  x80. 

44  176. — Bombus  affinis,  genital  guide  of  queen.  x68. 

44  177. — Bombus  ephippiatus  Say.  Outline  (not  showing  the  genital 
hairs)  of  dorsal  aspect  of  left  clasper  of  male  genitalia.  x80. 

44  178. — Bombus  fun ebris,  outline  (not  showing  the  genital  hairs)  of 
dorsal  aspect  of  left  side  of  male  genitalia.  x80. 
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PLATE  XXI. 

Fig.  179. — Bombus  dahlbomii  Guerin,  male.  Ventral  aspect  of  left 
side  of  genitalia.  x80. 

“ 180. — Bombus  funebris  Smith,  male.  Ventral  aspect  of  left  side 
of  genitalia.  x80. 

“ 181. — Bombus  robustus  Smith,  male.  Ventral  aspect  of  right  sit^e 
of  genitalia.  x80. 

“ 182. — Bombus  brasiliensis  Lepeletier,  male.  Ventral  aspect  of 
left  side  of  genitalia.  x80. 

“ 183. — Bombus  montezumae  Cockerell,  male.  Ventral  aspect  of 
left  side  of  genitalia.  x80. 

“ 184. — Bombus  incarum  n.  sp.,  male.  Dorsal  aspect  of  right  side 
of  genitalia.  x80. 

“ 185. — Bombus  coccineus  Friese,  male.  Ventral  aspect  of  left 
clasper.  x80. 

“ 186. — Bombus  rubicundus  Smith,  male.  Ventral  aspect  of  right 
side  of  genitalia.  x80. 

“ 187. — Bombus  incarum , male.  Ventral  aspect  of  left  side  of  male 
genitalia.  x80. 

“ 188. — Bombus  brachycephalus  Handlirsch,  male.  Ventral  aspect 
of  left  side  of  genitalia.  x80. 

“ 189. — Bombus  carolinus  (Linnaeus),  male.  Ventral  aspect  of  left 
side  of  genitalia.  x80. 

PLATE  XXII. 

Fig.  190. — Bombus  ephippiatus  Say,  male.  Ventral  aspect  of  left  side 
of  genitalia.  x80. 

“ 191. — Bombus  coccineus  Friese,  male.  Outline  drawing  of  dor- 
sal aspect  of  left  clasper.  x80. 

“ 192. — Bombus  coccineus,  male.  Outline  drawing  of  dorsal  aspect 
of  right  sagitta  and  uncus.  x80. 

“ 193. — Bombus  montezumae  Cockerell,  male.  Outline  drawing  of 
dorsal  aspect  of  right  clasper.  x80. 

“ 194. — Bombus  pulcher  Cresson,  male.  Outline  drawing  of  dor- 
sal aspect  of  left  clasper.  x80. 

“ 195. — Bombus  rubicundus  Smith,  male.  Outline  of  dorsal  aspect 
of  left  side  of  genitalia. 

“ 196. — Bombus  dolichocephalus  Handlirsch,  male.  Ventral  aspect 
of  left  side  of  genitalia.  x80. 

“ 197. — Bombus  robustus  Smith,  male.  Outline  of  dorsal  aspect  of 
left  side  of  genitalia.  x80. 
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